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10 THIEPANE COMPOUNDS INHIBITING AND DETECTING HIV PROTEASE 

This application is a continuation-in-part of the application having 
Attorney Docket No. 1863, filed November 2, 1995, which was a continuation- 
in-part of U.S.S.N. 08/473,876, filed June 7, 1995, which was a continuation-in- 
part of LLS.SJM. 08/470^64, filed June 6, 1995, which was a continuation-in-part 
15 of VSS.N. 08/334,471, filed November 4, 1994; each of which is now pending, 
and all of which are incorporated by reference in their entirety herein. 

Background of the Invention 

Field of the Invention 

HIV infection and related disease is a major public health problem 
20 worldwide. A virally encoded protease (HIV protease) mediates specific protein 
cleavage reactions during the natural reproduction of the virus. Accordingly, 
inhibition of HIV protease is an important therapeutic target for treatment of 
HIV infection and related disease. 

Assay methods capable of determining the presence, absence or amount of 
25 HIV protease are of practical utility in the search for inhibitors as well as for 
diagnosing the presence of HIV. 

Brief Description of Related Disclosures 
Lam, P.; Jadhav, P.; Eyermann, C; Hodge, C; De Lucca, G.; and Rodgers, J.; 
30 WO 94/19329, September 1, 1994, discloses substituted cyclic carbonyls and 
derivatives thereof useful as retroviral protease inhibitors. 

Billich, A.; Billich, S.; and Rosenwirth, B; Antiviral Chem. & Chemoih., 
1991. 2(2), 65-73, discloses assays for HIV protease. 

Matayoshi, E.D.; Wang, GX; Krafft, GA; and Erickson, J.W.; Science, 
35 1990, 2&L 954-958; and Wang, G.T.; Huffker, J. A.; Matayoshi, E.; and Krafft, G. A.; 
Tetrahedron Lett .. 1990. 165. 6493-6496; disclose a fluorometric assay method for 
measurement of HIV-protease (MV-PR) activity utilizing a synthetic peptide 
substrate for HIV-PR. 
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Wong, Y.; Burcham, D.; Saxton, R; Erickson-Viitanen, S.; Grubb, M; 
Quon, C; and Huang, S.-M.; Biopharm- &Drug Pisp. 1994, 15, 535-544, discloses 
pharmacokinetic evaluation of cyclic urea HIV protease inhibitors in rats and 
dogs. 

Inhibition of HIV protease is an object of the invention. Inhibitors of HIV 
protease are useful to limit the establishment and progression of infection by 
HIV as well as in assays for HIV protease, both of which are further objects of the 
invention. Preparation of compositions capable of inhibiting HIV protease is 
also an object of the invention. 

Thus, it is an object of this invention to provide HIV protease inhibitors 
having improved antiviral and pharmacokinetic properties, including 
enhanced activity against development of HIV resistance, improved oral 
bioavailability, greater potency and extended effective half-life in vivo. It is 
another object herein to provide compounds useful in diagnostic assays for HIV, 
for use in the preparation of polymers and for use as surfactants, and in other 
industrial utilities that will be readily apparent to the artisan. 

Summary of thg Tnvpnti^ 
Compositions of the invention comprise compounds of the formula: 




wherein: 

Y is independently -O, -S-, -SO, -SQ*-, -N(RiK -N(Ri)-S02-, -N(Ri)-CO, 
or -OSO2-; 

E and U are independently H, or -{CRiRi)ml-Wi, with the proviso that at 
least one of E and U is -{CRiRikil-Wi; 

G and T are independently -(CRiRiJmi-Wi, C r 
-(CRiRi) m i<:(R 1 )(Wi)(W2) / with the provisos that 

when E is -(CRiRiJmi-Wi, then G is -(CRiRi) m i-Wi; 

when U is -(CRiRi) m l-Wi, then T is -(CRiRifcni-Wi; and G and T may 
be the same or different; 

J and L are independently H, N3, -OR2, -N(R2)(R2), or -N(R2)(R3), 
wherein R2 is H, or PRT, with the proviso that at least one of J and L is OR2, or J 
and L are taken together to form an epoxide or a cyclic protecting group; 

Wi is W2 or W3; 
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W2 is carbocyde or heterocyde, with the proviso that each W2 is 
independently substituted with 0 to 3 R5 groups; 

W3 is alkyl, alkenyl, or alkynyl, with the proviso that each W3 is 
independently substituted with 0 to 3 R6 groups; 

5 Ri is R3 or R6; 

R3 is H or R4; 

R4 is alkyl; 

R5 is R6, or R7, with the proviso that each R7 is independently substituted 

with 0 to 3 R6 groups; 
10 R6 is -CHantigenic polypeptide), ^(RsMantigeric polypeptide), -C(0)0 

(antigenic polypeptide), -C(0)N(R3)-(antigenic polypeptide), -S-(antigenic 
polypeptide), -S-S-(antigenic polypeptide), -O-tlabel), -N(R3Hlabel), -€(0)0 
0abd), -C(0)N(R3Hlabel), -S-(label), -S-S-(labd), F, CI, Br, I, -CN, N3, -NO2, -OR3, 
-OPRT, -OC(0)R4, =0, -N(R3)(R3), -N(R3)(PRT), -N(PRT)2, -N(R3)-C(0)R4, 
15 =N(R3), =N(PRT), -N(OR3)(R3), -N(OPRT)(R3), -N(OR3)(PRT), -N(OPRT)(R3), 
-N(N(R3)(R3))(R3), -N(N(PRT)(R3))(R3), -N(N(R3)(R3))(PRT), 
-N(N(PRT)(PRT))(R3), -N(N(PRTKR3))(PRT), -N(N(PRT)(PRT))(PRT), -N(R3)- 
C{N(R3))(N(R3)2), -N(PRTK(N(R3»(N(R3)2), -N(R3K(N(PRT))(N(R3)2), 
-N(R3K(N(R3))(N(R3)(PRT)), -N(PRT>C(N(PRT))(N(R3)2), -N(PRT> 
20 C(N(R3))(N(R3)(PRT)), -N(R3)-C(N(PRT))(N(R3)(PRT)), -N(R3)- 
C(N(R 3 ))(N(PRT)2), -N(PRT)-C(N(PRT))(N(R3)(PRT)), -N(PRT>- 
C(N(R3))(N(PRT)2), -N(R3)-C(N(PRT))(N(PRT)2), -N(PRT)-C(N(PRT))(N(PRT)2), 
-C(NR3)(N(R3)2), -C(N(R3))(N(R3)(PRT)), -C(NPRT)(N(R3)2), 
-C(N(PRT))(N(R3)(PRT)), -C(N(R3)XN(PRT)2), -C(N(PRT))(N(PRT) 2 ), -SR3, 
25 -S(PRT), =S, -S(0)-R3, -S(0)-OR3, -S(0)OPRT, -0-S(0)-R3, -S(0)2-R3, -S(0)2-OR3, 
-S(0)2-OPRT, -OS<0)2-R3, -C(0)OR3, -C(0)OPRT, -C(0)N(R3)2, 
-C(0)N(R 3 )(PRT), -C(0)N(PRT)2, -C(S)N(R3)2, -C(S)N(R3)(PRT), -C(S)N(PRT)2, 
-N(R3)-S(0)2-R3, -N(PRT)-S(0)2-R3, -S(0)2-N(R3)-R3, -S(G)2-N(PRT)-R3, 
carbocyde, or heterocyde; 
30 R7 is alkyl, alkenyl, or alkynyl; 

ml is an integer from 0 to 3; and 
with the proviso that the compound, taken as a whole, contains 0 to 16 R6 
groups, and that each E, G, T, and U, taken individually, contain 0 to 8 R6 

groups. 

35 The invention is also directed to methods of detecting the presence or 

amount of HTV protease comprising contacting a test sample with a composition 
of the invention comprising a detectable labd. 

The invention is also directed to methods of inhibiting the activity of HIV 
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protease comprising contacting the protease with an inhibitory effective amount 
of a composition of the invention. 

Detailed Description 

Compositions of the Invention 
Compositions of the invention comprise compounds of the formulas: 




The E, G, T and U groups may be the same or different 
Y is independently -O, -S-, -SO, -SQ2-, -N(RiK -N(Ri)-S02-, -N(Ri)-CO, 
or -OSO2-- 

Typically the compositions of the invention comprise compounds of the 
formula: 
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More typically the compositions of the invention comprise compounds of 
the formula: 



u v s v E 



U 



UyS^E 



.or 



T -°'>-r 



do 



on) 



Table 1 - Intended Stereochemistries of Formulas I. IT. and 



aE, aG, aj, aL, aT, aU 
aE, aG, aj, aL, pT, aU 
aE, aG, aj, pL, aT, aU 
aE, aG, aj, PL, pT, aU 
aE, aG, PJ, aL, aT, aU 
aE, aG, pj, aL, pT, aU 
aE, aG, pj, pL, aT, aU 
aE, aG, pj, pL, pT, aU 
aE, PG, aj, aL, aT, aU 



aE, aG, aj, aL, aT, PU 
aE, aG, aj, aL, pT, pU 
aE, aG, aj, pL, aT, pU 
aE, aG, aj, pL, PT, pU 
aE, aG, pj, aL, aT, PU 
aE, aG, PJ, aL, PT, pU 
aE, aG, pj, PL, aT, pU 
aE, aG, PJ, PL, PT, PU 
aE, pG, aj, aL, aT, PU 
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Tablel - Intended Stereochemistries of Formulas I. TT anH m (continued 



aE, pG, aj, aL, PT, aU 
aE, PG, oj, PL, aT, all 
aE, pG, aj, PL, pT, oU 
aE, PG, pj, aL, aT, aU 
aE, pG, PJ, aL, pT, aU 
aE, PG, PJ, pL, aT, aU 
aE, PG, PJ, PL, pT, aU 
pE, aG, aj, aL, aT, aU 
PE, aG, aj, aL, pT, aU 
pE, aG, aj, PL, aT, aU 
pE, aG, aj, PL, pT, aU 
PE, aG, pj, aL, aT, aU 
pE, aG, pj, aL, pT, aU 
PE, aG, PJ, pL, aT, aU 
pE, aG, pj, PL, PT, aU 
pE, PG, aj, aL, aT, aU 
pE, pG, aj, aL, pT, aU 
PE, pG, aj, pL, aT, aU 
PE, PG, aj, PL, PT, aU 
PE, PG, pj, aL, aT, aU 
pE, pG, pj, aL, PT, aU 
pE, PG, pj, PL, aT, aU 
PE, pG, PJ, pL, pT, aU 



aE, PG, aj, aL, pT, pU 
aE, pG, aj, pL, aT, pU 
aE, PG, aj, pL, pT, pU 
aE, PG, PJ, aL, aT, pU 
aE, pG, pj, aL, pT, PU 
aE, PG, pj, pL, aT, pU 
aE, pG, PJ, pL, pT, PU 
pE, aG, aj, aL, aT, pU 
pE, aG, aj, aL, pT, pU 
pE, aG, aj, pL, aT, pU 
pE, aG, aj, PL, pT, pU 
pE, aG, pj, aL, aT, pU 
pE, aG, PJ, aL, PT, PU 
pE, aG, pj, pL, aT, PU 
PE, aG, pj, pL, pT, PU 
PE, PG, aj, aL, aT, PU 
pE, pG, aj, aL, pT, pU 
pE, pG, aj, PL, aT, pU 
pE, pG, aj, pL, PT, pU 
pE, PG, PJ, aL, aT, pU 
pE; pG, pj, aL, pT, pU 
PE, pG, PJ, pL, aT, pU 
PE, pG, PJ, PL, pT, pU 
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L G, T. and U 

In all embodiments, E and U are independently H, or -(CRiRi) m l-Wi, 
provided that at least one of E and U is -{CRiRi) m i-Wi. Typically E and U are 
independently groups of the formula -{CRi R l }m 1 -W2, more typically, 
5 -(CR3R3)ml-W2. Preferably, E and U are not FL 

G and T are independently -(CRiRi)mi-Wi, or -{CRlRi)ml- 
C(Ri)(Wi)(W2), provided that when E is -(CRiRiJmi-Wi, G is -(CRiRi)mi-Wi, 
and when U is -(CRiRi)mi-Wi, T is -(CRlRl)ml-Wi. Typically, G and Tare 
independently groups of the formula -<CRl R l)ml-\V2/ more typically, 

10 -(CR3R3)ml-W 2 . 

In another embodiment, E, G, T and U are all -{CRiRi) m i-Wi. Typically, 
E, G, T and U are -(CR3R3)ml-Wi. More typically, E, G, T and U are 
-(CRiRi) m i-W2. Still more typically, E, G, T and U are -<CR3R3)ml-W2. 

In another embodiment one of E and U is H and the other is -{CRiRi) m i- 

15 Wi; and T and G are -(CRiRi)mi-Wi. Typically, one of E and U is H and the 
other is -(CR3R3)mi-Wi; and T and G are -(CR3R3)ml-Wi. More typically, one 
of E and U is H and the other is -(CRiRi) m i-W2; and T and G are -(CRiRi)mi- 
W 2 . Still more typically, one of E and U is H and the other is -(CR3R3)m I -W2; 
and T and G are -(CR3R3) m i-W2. 

20 In another embodiment one of E and U is H and the other is -(CRiRi)ml- 

Wi, provided that when E is H, then G is -(CRiRi) m i-C(Ri)(Wi)(W2), when E 
is -(CRiRi)ml-Wi, then G is -(CRiRi)mi-Wi, when U is H, then T is 
-(CRiRi)mi-C(Ri)(Wi)(W2), and when U is -(CRiRi)mi-Wi, then T is 
-(CRiRi)mi-Wi. Typically, one of E and U is H and the other is -(CR3R3)ml- 

25 Wi, provided that when E is H, then G is -(CRiRi) m i-C(Ri)(Wi)(W2), when E 
is -(CR3R3) m i-Wi, then G is -<CRiRi) m i-Wi, when U is H, then T is 
-(GRiRi)ml-C(Rl)(Wi)(W2), and when U is -(CR3R3)ml-Wi, then T is 
-(CRiRi)mi-Wi. More typically, one of E and U is H and the other is 
-(CRiRi) m i-W2, provided that when E is H, then G is -(CRiRi)mi- 

30 C(Ri)(Wi)(W2), when E is -(CRiRi) m i-W2, then G is -(CRlRl)ml-Wi, when U 
is H, then T is -(CRiRi)mi-C(Ri)(Wi)(W2), and when U is -(CRiRi)mi-W2, 
then T is -(CRiRiJmi-Wi. Still more typically one of E and U is H and the other 
is -(CR3R3)ml-W2, provided that when E is H, then G is -{CRlRl)ml- 
C(Rl)(Wi)(W2), when E is -<CR3R3)ml-W2, then G is -(CRiRi)ml-Wi, when U 

35 is H, then T is -(CRiRi)mi-C(Rl)(Wi)(W2), and when U is -{CR3R3)ml-W2, 
then T is -(CRiRi) m i-Wi. 

In another embodiment, E, G, T and U are independently -CR3R3-W2 
wherein R3 is H or a 1 to 3 carbon alkyl group and W2 is a monocyclic carbocyde 
(3 to 6 carbon atoms) or monocyclic heterocycle (3 to 6 ring members, 2 to 5 

7 
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carbon atoms, and 1 to 2 heteroatoms selected from O, N, and S) provided that 
W2 is substituted with 0 to 1 -OH, -OMe, -NH2, -N(H)(Me), -N(H)(Et), -N(H)(i- 
Pr), -N(H)fo-Pr), -N(Me)2, -NO2, or -CN. Typically, in this embodiment W2 is 
phenyl, pyridyl, tetrahydrothiophene, sulfur oxidized (sulfoxide or sulfone) 
tetrahydrothiophene, or thiazole. 

In another embodiment, E, G, T and U are independently -CR3R3-W2 
wherein W2 is phenyl or thiazole provided that each W2 is independently 
substituted with 0, 1 or 2 R5 groups as described above. 

In another embodiment, E, G, T and U are independently -CHR3-W2 
wherein W2 is phenyl or thiazole provided that each W2 is independently 
substituted with 0 to 1 R5 groups as described above. 

In another embodiment, E, G, T and U are independently -CHR3-W2 
wherein W2 is phenyl or thiazole provided that each W2 is independently 
substituted with 0 to 1 R3 groups as described above. 

In another embodiment, E, G, T and U are benzyl. 

Another embodiment is directed to compositions of the formula: 

UySyE 

E, G, J, L, T, and U are as described above. 

E, G, T, and U, when taken individually, are substituted with no more 
than 8 R6 groups, typically, no more than 3 R4 or R7 and 6 R6 groups. More 
typically, each is substituted with 1 or 2 R4 or R7 groups of 1 or 3, or 2 or 3 carbon 
atoms, respectively, and 0 to 4 R6 groups selected from -OR3, -SR3, -N(R3)(R3), F, 
CN, -NO2, and heterocycle. Still more typically, each is substituted with 0 or 1 
R4 of 1 to 3 carbon atoms and 0 or 1 R$ groups selected from -OH, -OMe, -OEt, 
-NH2, -N(H)(Me) F, CN, -NO2, 1-aziridyl, and 1-azetidyl. 

Additional exemplary E, G, T, and U groups are described below in Table 

12. 

Additional exemplary compositions of the invention are described in 
Table 14. 

Rl is R3 or R6- 
R3 is H or R4. 

R4 is alkyl. Typically, R4 is an alkyl of 1 to 6 carbon atoms such as methyl 
(Me, -CH3), ethyl (Et, -CH2CH3), 1-propyl fo-Pr, n-propyl, -CH2CH2CH3), 2- 
propyl Q-Pr, i-propyl -CH(CH3)2), 1-butyl fo-Bu, n-butyl, -CH2CH2CH2CH3), 2- 

10 
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methyl-l-propyl (i-Bu, i-butyl, -CH2CH(CH3)2), 2-butyl (&-Bu, s-butyl, 
-CH(CH3)CH2CH3), 2-methyl-2-propyl (t-Bu, i-butyl, -C(Ol3)3), 1-pentyl fo- 
pentyl, -CH2CH2CH2CH2CH3), 2-pentyl (-CH(CH3)CH2CH2CH3), 3-pentyl 
(-CH(CH2CH3)2), 2-methyl-2-butyl (-0(013)2012013), 3-methyl-2-butyl 
(-01(013)01(013)2), 3-methyl-l-butyl (-01201201(013)2), 2-methyl-l-butyl 
(-01201(0^)012033), 1-hexyi (-012012012012012013), 2-hexyl 
(-01(013)012012012013), 3-hexyl (-01(012013X012012013)), 2-methyl-2- 
pentyl (-0(013)2012012013), 3-methyl-2-pentyI (-01(013)01(013)012013), 
4-methyl-2-pentyl (-01(013)01201(013)2), 3-methyl-3-pentyl 
(-C(Ol3)(Ol2ai3)2), 2-methyl-3-pentyl (-01(012013)01(013)2), 2>dimethyl- 
2-butyl (-0(013)201(013)2), 3>dimethyl-2-butyl (-01(013)0(013)3), or the 
like. More typically, R4 is an alkyl of 1, 2, 3 or 4 carbon atoms. Still more 
typically, R4 is an alkyl of 1, 2 or 3 carbon atoms selected from methyl, ethyl, n- 
propyl, and i-propyl. 

R5 is R6 or R7, provided that each R7 is independently substituted with 0 
to 3 R6 atoms or groups. R6 and R7 are as defined below. Typically, R5 is 
unsubstituted R7 or mono-, di- and trihaloalkyls of 1 to 6 carbon atoms, more 
typically, mono- di-, and trifluoron-alkyls of 1, 2 or 3 carbon atoms, still more 
typically monofluoromethyl, difluoromethyl, or trifluoromethyl. 

R6 is -OKantigenic polypeptide), -N(R3)-(antigenic polypeptide), -C(0)0 
(antigenic polypeptide), -0(O)N(R3)-(antigenic polypeptide), -S-(antigenic 
polypeptide), -S-S-(antigenic polypeptide), -0-(label), -N(R3)-(label), -C(0)0 
(label), -0(O)N(R3)-(label), -S-(label), -S-S-(label), F, O, Br, I, -ON, N3, -NO2, -OR3, 
-OPRT, -OC(0)R4, =0, -N(R3)(R3), -N(R3)(PRT), -N(PRT)2, -N(R3)-C(0)R4, 
=N(R3), =N(PRT), -N(OR3)(R3), -N(OPRT)(R3), -N(OR3)(PRT), -N(OPRT)(R3), 
-N(N(R3)(R3))(R3), -N(N(PRT)(R3))(R3), -N(N(R3)(R3))(PRT), 
-N(N(PRT)(PRT))(R3), -N(N(PRT)(R3))(PRT), -N(N(PRT)(PRT))(PRT), -N(R3)- 
G(N(R3))(N(R3)2), -N(PR1>0(N(R3))(N(R3)2), -N(R3)-C(N(PRT))(N(R3)2), 
-N(R3)-C(N(R3))(N(R3)(PRT)), -N(PRTK(N(PRT))(N(R3) 2 ), -N(PRT)- 
C(N(R3))(N(R3)(PRT)), -N(R3)-C(N(PRT))(N(R3)(PRT)), -N(R3)- 
C(N(R3))(N(PRT)2), -N(PRTK(N(PRT))(N(P^)(PRT)), -N(PR1> 
C(N(R3))(N(PRT)2), -N(R3)-C(N(PRT))(N(PRT) 2 ), -N(PRT)-C(N(PRT))(N(PRT)2), 
-C(NR3)(N(R3)2), -C(N(R3))(N(R3)(PRT)), -C(NPRT)(N(R3)2), 
-C(N(PRT))(N(R3)(PRT)), -C(N(R3))(N(PRT)2), -C(N(PRT))(N(PRT) 2 ), -SR3, 
-S(PRT), =S, -S(0)-R3, -S(OK>R3, -S(OK>PRT, -0-S(0)-R3, -S(0)2-R3, -S(0)2-OR3, 
-SfOfcOPRT, -O-S(0)2-R3, -C(OpR3, -C(OpPRT, -C(0)N(R3)2, 
-C(0)N(R3)(PRT), -C(0)N(PRT)2, -C(S)N(R3)2, -C(S)N(R3)(PRT), -C(S)N(PRT)2, 
-N(R3)-S(0)2-R3, -N(PRT)-S(0)2-R3, -S(0)2-N(R3)-R3, -S(0)2-N(PRT)-R3, 

II 
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carbocyde, or heterocyde. Ordinarily R6 is <H antigenic polypeptide), -N(R3)- 
(antigenic polypeptide), -C(0)0(antigenic polypeptide), -C(0)N(R3)-(antigenic 
polypeptide), F, Q, Br, I, -CN, N3, -NO2, -OR3, -N(R3)(R3), -SR3, -0-C(0)R4, 
-N(R3K(0)R4, -C(0)N(R3)(PRT), -C(0)N(PRT)2, -C(0)N(R3)2, -C(0)OR3, -OPRT, 
5 -N(PRT)2, -C(NR3)(N(R3)2), -C(N(PRT))(N(R3)(PRT)), -C(N(R3))(N(R3)(PRT)), 
-C(N(R3))(N(PRT)2), -C(N(PRT))(N(PRT)2), -N(R3)(PRT), -S(FRT), carbocyde or 
heterocyde. Typically, R6 groups are selected from -OR3, -SR3, -N(R3)(R3), F, 
CN, -NO2, and heterocyde. More typically, R6 groups are selected from -OH, 
-OMe, -OEt, -O-i-Pr, -NH2, -N(H)(Me), F, CN, -NO2, 1-aziridyl, and 1-azetidyL 
10 When R^ is carbocyde or heterocyde, it is typically a monocyde having 3 

or 4 ring atoms, more typically, it is a heterocyde having 2 to 3 carbon atoms and 
1 heteroatom selected from O, S, and N, still more typically, it is aziridyl, or 
azetidyl, more typically yet, it is 1-aziridyl, or 1-azetidyl. Other heterocydes or 
carbocydes suitable for R6, and their substitution sites, are described below under 

15 W2- 

Wi is W2 or W3. 

W2 is carbocyde or heterocyde. Carbocydes and heterocydes within the 
context of W2 are stable chemical structures* Such structures are isolatable in 

measurable yield, with measurable purity, from reaction mixtures at 

20 temperatures from -78°C to 200°C. Each W2 is independently substituted with 0 
to 3 R6 groups. Typically, W2 is a saturated, unsaturated or aromatic ring 
comprising a mono- or bicyclic carbocyde or heterocyde. More typically, W2 has 
3 to 10 ring atoms, still more typically, 3 to 7 ring atoms. 

Typically, W2 is a carbocyclic or heterocyclic monocyde with 3 to 6 ring 

25 atoms. The carbocydes or heterocydes are typically saturated if they have 3 ring 
atoms, saturated or monounsaturated if they have 4 ring atoms, saturated, or 
mono- or diunsaturated if they have 5 ring atoms, and saturated, mono- or 
diunsaturated, or aromatic if they have 6 or more ring atoms. 

When W2 is carbocyclic, it is typically a 3 to 7 carbon monocyde or a 7 to 

30 10 carbon atom bicyde. More typically, W2 monocyclic carbocydes have 3 to 6 
ring atoms, still more typically 5 or 6 ring atoms. More typically, W2 bicyclic 
carbocydes have 7 to 10 ring atoms arranged as a bicydo 14,5], [5,5], [5,6] or [6,6] 
system, still more typically, 9 or 10 ring atoms arranged as a bicydo [5,6] or [6,6] 
system. Examples indude cydopropyl, cydobutyl, cydopentyl, 1-cydopent-l- 

35 enyl l-cydopent-2-enyl, l-cydopent-3-enyl, cydohexyl, 1-cydohex-l-enyl, 1- 
cydohex-2-enyl, l-cydohex-3-enyl, phenyl, and naphthyl. 

When W2 is a heterocyde, it is typically a monocyde having 3 to 7 ring 
members (2 to 6 carbon atoms and 1 to 3 heteroatoms selected from N, O, P, and 
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S) or a bicycle having 7 to 10 ring members (4 to 9 carbon atoms and 1 to 3 
heteroatoms selected from N, O, P, and S). More typically, W2 heterocyclic 
monocycles have 3 to 6 ring atoms (2 to 5 carbon atoms and 1 to 2 heteroatoms 
selected from N, O, and S), still more typically, 5 or 6 ring atoms (3 to 5 carbon 
atoms and 1 to 2 heteroatoms selected from N and S). More typically, W2 
heterocyclic bicycles have 7 to 10 ring atoms (6 to 9 carbon atoms and 1 to 2 
heteroatoms selected from N, O, and S) arranged as a bicydo [4,5], [5,5], [5,6], or 
[6,6] system, still more typically, 9 to 10 ring atoms (8 to 9 carbon atoms and 1 to 2 
hetero atoms selected from N and S) arranged as a bicydo [5,6] or [6,6] system. 

Heterocydes indude by way of example and not limitation those described 
in Paquette, Leo A.; TPrindples of Modern Heterocyclic Chemistry" (W.A. 
Benjamin, New York, 1968), particularly Chapters 1, 3, 4, 6, 7, and 9; The 
Chemistry of Heterocyclic Compounds, A series of Monographs** (John Wiley & 
Sons, New York, 1950 to present), in particular Volumes 13, 14, 16, 19, and 28; 
and I. Am- Chfiin. SfiC- 1960, S2, 5566; each of which is incorporated herein by 
reference. 

Examples of heterocydes include by way of example and not limitation 
pyridyl, thiazolyl, tetrahydrothiophenyl, sulfur oxidized tetrahydrothiophenyl, 
pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, 
benzofuranyl, thianaphthalenyl, indolyl, indolenyl, quinolinyl, isoquinolinyl, 
benzimidazolyl, piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrroIidonyl, 
pyrrolinyl, tetrahydrofuranyl, tetrahydroquinolinyi, tetrahydroisoquinolinyl, 
decahydroquinolinyl, octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5- 
thiadiazinyl, 2H,6H-l,5,2-dithiazinyl, thienyl, thianthrenyl, pyranyl, 
isobenzofuranyl, chromenyl, xanthenyl, phenoxathiinyl, 2H-pyrrolyl, 
isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl, isoindolyl, 3H- 
indolyl, lH-indazolyl, purinyl, 4H-quinolizinyl, phthalazinyl, naphthyridinyl, 
quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, 4aH-carbazolyl, carbazolyl, |3- 
carbolinyl, phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, 
phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl, isochromanyl, 
chromanyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, 
piperazinyl, indolinyl, isoindolinyl, quinudidinyl, morpholinyl, oxazolidinyl, 
benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl, and isatinoyl. 

Typically W2 heterocydes are selected from pyridyl, pyridazinyl, 

pyrimidinyl, pyrazinyl, s-triazinyl, oxazolyl, imidazolyl, thiazolyl, isoxazolyl, 
pyrazolyl, isothiazolyl, furanyl, thiofuranyl, thienyl, or pyrrolyl. 

In general the W2 heterocyde is bonded to -(CRiRi)mi- through a ring 

carbon or heteroatom and, where the heterocyde is polycyclic, through a 
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nonbridging hetero or carbon atom. Aromatic heterocydes are bonded typically 
through a nonbridging carbon or heteroatom. Usually, the W2 heterocyde is 
bonded through a carbon atom. For example, W2 is bonded at position 2, 3, 4, 5, 
or 6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine, position 2, 4, 5, or 6 of a 
pyrimidine, positon 2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5 of a furan, 
tetrahydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyrrole, position 2, 
4, or 5 of an oxazole, imidazole or thiazole, position 3, 4, or 5 of an isoxazole, 
pyrazole, or iso thiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an 
azetidine, position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3, 4, 5, 6, 7, or 8 
of an isoquinoline. Still more typically/ the heterocyde of W2 is 2-pyridyl, 3- 

pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 
6-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyi, 5-pyrimidinyl, 6-pyrimidinyl, 2- 
pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5- 
thiazolyl. 

Ordinary and typical W2's are selected from those shown in Table 2. 
More typically, W2 is phenyl, thiazole, tetrahydrothiophene, and sulfur oxidized 
tetrahydrothiophene structures. 
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Table 2 (continued) - Typical W2s 

K> *-0 Ki K>^0 

J X> ^ J X> '^S 

N!> ^ s ^ 




R7 is alkyl, alkenyl, or alkynyl. Typically, R7 is a group of 1 to 8 carbon 
atoms. When R7 is alkyl it is typically selected from those described above with 
respect to R4 and the corresponding 7 and 8 carbon homologs. When R7 is 
alkenyl it is a group of 2 to 8 carbons, typically ethenyl (-CH=CH2), 1-prop-l-enyl 
(-CH=CHCH3), l-prop-2-enyl (-CH2CH-CH2), 2-prop-l-enyl 

It 
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(-C(=CH2)(CH3)), 1-buM^enyl (-CH=CHCH2CH3), l-but-2^enyl 
«H2CH=CHCH3), l-but-3-enyl (-CH2CH2CH=CH2), 2-methyl-l-prop-l-enyl 
(-CH=C(CH3)2), 2-methyl-l-prop-2-enyl (-CH2C(=CH2)(CH3)), 2-but-l^enyl 
(-C(=CH2)CH2CH3), 2-but-2-enyl (-C(CH3)=CHCH3), 2-but-3*nyl 
(-CH(CH3)CH=CH2), 1-pent-l-enyl (-C=CHCH2CH2CH3), l-pent-2^enyl 
(-CHCH=CHCH2CH3), l-pent-3-enyl (-0101201=01013), 1-penM-enyl 
(-0101201201=012), 2-pent-l-enyl (-C(=CH2)CH2CH2ai3), 2-pent-2^enyl 
(-C(Oi3)=ai2ai2CH3), 2-pent-3^enyl (<^(CH3)CH=CHCH3), 2-pent-4-enyI 
(-Oi(ai3)Oi2ai=ai2), 3-methyM-but-2-enyl (-Ol201=C(Ol3)2), or the like. 
More typically, R7 alkenyl groups are of 2 to 6 carbon atoms, still more typically, 
2, 3 or 4 carbon atoms. When R7 is alkynyl it isa group of 2 to 8 carbon atoms, 
typically ethynyl (-COI), 1-prop-l-ynyl (-CCCH3), l-prop-2-ynyl 
(-OfeCOi), 1-but-l-ynyl (-CCOI2013), l-but-2-ynyl (-0120:013), l-but-3-ynyl (- 
CH2CH2CCH), 2-but-3-ynyl (01(013)001), 1-pent-l-ynyl 
(-CCOl2ai20l3), l-pent-2-ynyl (-012CC012013), l-pent-3-ynyl 
(-01201200013), 1-penM-ynyl (-012012012001), or the like. More typically, 
R7 alkynyl groups are of 2 to 6 carbon atoms. Still more typically, 2, 3 or 4 carbon 
atoms. 

W3 is alkyl, alkenyl, or alkynyl provided that each W3 is independently 
substituted with 0 to 2 R6 groups. Typically, W3 is an alkyl of 1 to 8 carbon 
atoms, alkenyl of 2 to 8 carbon atoms, or alkynyl of 2 to 8 carbon atoms. Such 
groups are described above with respect to R7. More typically, W3 is an alkyl of 1 
to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, or alkynyl of 2 to 6 carbon 
atoms. Still more typically, W3 is an alkyl of 1 to 3 carbon atoms, alkenyl of 2 to 
3 carbon atoms, or alkynyl of 2 to 3 carbon atoms. 

Each ml is an integer from 0 to 3, typically 0 to 2, and more typically 0 or 1. 
When E, G, T, or U, contains a W2 heterocyde group and ml is 0, then W2 is 
typically bonded through a carbon atom of W2 as described above. 

In one embodiment of the invention, Y is -O, arid both G and T are 
hydroxy protecting groups as described below. In another embodiment of the 
invention, Y is -O, and one or both of G and T are not a hydroxy protecting 
group. For example, in the latter case when Y is -O and one or both of G and T 
are benzyl, then one or both of the benzyls is substituted in such a way as to 
render it not useful as a hydroxy protecting group, e.g. not useful in the method 
described in Greene (cited below). Such substitutions include by way of example 
and not limitation, incorporation of a protonatable group in the meta position 
of the benzene ring of a benzyl group to render the group non-removable by 
conventional debenzylation methods or to render the group deavable, but only 

n 
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under conditions that do not result in cleavage of conventional benzyl 
protecting groups. Such groups include R£ groups containing sulfur, nitrogen 

or oxygen. Typical benzyls of this type include meta amino, sulfhydryl, and 
hydroxyl substituted benzyls. G and T optionally are selected to be stable in acid 
5 or base deprotecting conditions used heretofore to remove OH protecting 
groups. 

UndJL 

J and L are independently H, N3, -OR2, -N(R2)(R2), or -N(R2)(R3) 
provided that at least one of J and L is -OR2. Alternatively, ] and L are taken 
10 together to form an epoxide, or a cyclic protecting group. 

Typically, one of J and L is -OH. In this embodiment, the other of J and L 
is typically, -OH, -NH2, -N(R3)(H) or H. More typically, the other of J and Lis 
-OH. In another typical embodiment, one of J and L is -ORs and the other is H, 
-OR2, -N(R2)(R2), or -N(R2)(R3). In this embodiment, Rs is -(CRsRaJntf- 

15 C(0)(R 9 ), -(CR3R3)m2-P(0)(R9)(R9), or -(CR3R3)m2-S(0) 2 (R9), R9 is Wi, -OWi, 
-N(R3)(Wi), -N(Wi)(Wi), or -SWi, and m2 is an integer from 0 to 2, typically 0 

to 1. Other ordinary and typical embodiments of J and L are depicted in Table 3. 

In each of the embodiments of J and L, R3 is typically H or an alkyl group 
of 1, 2 or 3 carbon atoms as described above with respect to R4. 

20 
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Table 3 - Ordinary Epoxide and Cyclic Protecting Groups of J and L 

X v v V 



°V R 3 -N x/ 0 R 3 -N %o ,0 R 3 -N.^O 



Y 3 *s 3 n p 
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Table 3 (continued) - Typical Epoxide and Cyclic Protecting Groups of J and L 
° °N^° C V° °v° <V° 



o 



0 0 n O R 3 -N O R 3 "N. O 

R 3 cA> 1 (A) R 3 cA> 

R2 is H, or a cyclic protecting group. When J or L is -OR2, -N(R2)(R2)/ or 
-N(R2)(R3), R2 is H, or PRT. 




A very large number of protecting groups (PRT) and cyclic protecting 
groups and corresponding cleavage reactions are described in "Protective Groups 
in Organic Chemistry", Theodora W. Greene (John Wiley & Sons, Inc., New 

10 York, 1991, ISBN 0-471-62301-6) (Greene) and will not be detailed here. In the 
context of the present invention, these protecting groups are groups that can be 
removed from the molecule of the invention without irreversibly changing the 
covalent bond structure or oxidation/reduction state of the remainder of the 
molecule. For example, PRT of a -OPRT or -N(R3)(PRT) group can be removed 

15 to form a -OH or -N(R3)(H) group, respectively, without affecting other covalent 
bonds in the molecule. At times, when desired, more than one PRT group can 
be removed at a time, or they can be removed sequentially. In compounds of 
the invention containing morie than one PRT, the PRT are the same or different. 
Determination of whether a group is a protecting group is made in the 

20 conventional manner, illustrated by the work of Kocienski, Section 1.1, page 2, 
and Greene Chapter 1, pages 1-9, both cited herein. In particular, a group is a 
protecting group if when, based on mole ratio, 90% of that protecting group has 
been removed by a deprotection reaction, no more than 50%, preferably 25%, 
more preferably 10%, of the deprotected product molecules of the invention 

25 have undergone changes to their covalent bond structure or 

oxidation/reduction state other than those occasioned by the removal of the 
protecting group. When multiple protecting groups of the same type are present 
in the molecule, the mole ratios are determined when all of the groups of that 
type are removed. When multiple protecting groups of different types are 
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present in the molecule, each type of protecting group is treated (and the mole 
ratios are determined) independently or together with others depending on 
whether the deprotection reaction conditions pertinent to one type are also 
pertinent to the other types present. In one embodiment of the invention, a 
group is a protecting group if when, based on mole ratio determined by 
conventional techniques, 90% of that protecting group has been removed by a 
conventional deprotection reaction, no more than 50%, preferably 25%, more 
preferably 10%, of the deprotected product molecules of the invention have 
undergone irreversible changes to their covalent bond structure or 
Gradation/reduction state other than those occasioned by the removal of (the 
protecting group. Irreversible changes require chemical reactions (beyond thost 
resulting from aqueous hydrolysis, acid/base neutralization or conventional 
separation, isolation or purification) to restore the covalent bond structure or 
oxidation/reduction state of the deprotected molecule of the invention. 

Protecting groups are also described in detail together with general 
concepts and specific strategies for their use in Kocienski, Philip J.; "Protecting 
Groups" (Georg Thieme Verlag Stuttgart, New York, 1994) (Philip), which is 
incorporated by reference in its entirety herein. In particular Chapter 1, 
Protecting Groups: An Overview, pages 1-20, Chapter 2, Hydroxyl Protecting 
Groups, pages 21-94, Chapter 3, Diol Protecting Groups, pages 95-117, Chapter 4, 
Carboxyl Protecting Groups, pages 118-154, Chapter 5, Carbonyl Protecting 
Groups, pages 155-184, Chapter 6, Amino Protecting Groups/pages 185-243, 
Chapter 7, Epilogue, pages 244-252, and Index, pages 253-260, are incorporated 
with specificity in the context of their contents. More particularly, Sections 2.3 
Silyl Ethers, 2.4 Alkyl Ethers, 2.5 Alkoxyalkyl Ethers (Acetals), 2.6 Reviews 
(hydroxy and thiol protecting groups), 3.2 Acetals, 33 Silylene Derivatives, 3.4 
l,13>Tetraisopropyldisiloxanylidene Derivatives, 3.5 Reviews (diol protecting 
groups), 4.2 Esters, 43 2,6,7-Trioxabicyclo[2.2.2]octanes [OBOj and Other Ortho 
Esters, 4.4 OxazoMmies, 43 Reviews (carboxyl protecting groups), 5.2 0,0-Acetals, 
53 S,S-Acetals, 5.4 0,S-Acetals, 5.5 Reviews (carbonyl protecting groups), 6.2 N- 
Acyl Derivatives, 63 N-Sulfonyl Derivatives, 6.4 N-Sulfenyl Derivatives, 6.5 N- 
Alkyl Derivatives, 6.6 N-Silyl Derivatives, 6.7 Imine Derivatives, and 6.8 
Reviews (amino protecting groups), are each incorporated with specificity where 
protection/ deprotection of the requisite functionalities is discussed. Further 
still, the tables Index to the Principal Protecting Groups" appearing on the 
inside front cover and facing page, "Abbreviations" at page xiv, and "reagents 
and Solvents" at page xv are each incorporated in their entirety herein at this 
location. 

Typical hydroxy protecting groups are described in Greene at pages 14-118 
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and include Efchere (Methyl); Suibstitifflted Methyl Ethers (Methoxymethyl, 
Methylthiomethyl, MButylthiomethyl, (PhenyldimethylsOyl)methoxyinethyl, 
Benzyloxymethyl, p-Methoxybenzyloxymethyl, (4-Methoxyphenoxy)methyl, 
Guaiacolmethyl, f-Butoxymethyl, 4-Pentenyloxymethyl, Siloxymethyl, 2- 
5 Methoxyethoxymethyl, 2,2,2-Tric^orrethoxymethyl, Bis(2-chloroethoxy)methyl, 
2-<Trimethylsilyl)ethoxymethyl / Tetrahydropyranyl, 3-Bromotetrahydropyranyl, 
Tetrahydropthiopyranyl, 1-Methoxycydohexyl, 4-methoxytetrahydiopyranyl, 4- 
Methoxytetrahydrothiopyranyl, 4-Methoxytetrahydropthiopyranyl S,S-Dioxido, 
l-[(2<Ihloro^methyl)phenyl}^methoxypiperidin-4-yl / 35, l,4-Dioxan-2-yll, 
10 Tetrahydrof uranyl, Tetrahydrothiofuranyl, 23/3a / 4 i 5,6 / 7 / 7a-Octahydro-7^^- 

trimethyM^-methanobenzofuran^yl); Saabstitafted Ethyl Efchsss (1-Ethoxyethyl, 
l-(2-Chloroethoxy)ethyl, 1-Methyl-l-methoxyethyl, 1-Methyl-l-benzyloxyefchyl, 

1- Methyl-l-benzyloxy-2-fluoroethyl, 2,2^-Tridtforoethyl, 2-Trimethylsilylethyi, 

2- (Phenylselenyl)ethyl, f-Butyl, Ally!,, p-Chlorophenyl, p-Methoxyphenyl, 2,4- 
15 Dinitrophenyl, Benzyl); Suabstitated Bemyl Etheirs (p-Methoxybenzyl, 3,4- 

Bimethoxybenzyl, o-Nitrobenzyl, p-Nitrobenzyl, p-Halobenzyl, 2,6- 
Dichlorobenzyl, p-Cyanobenzyl, p-Phenyibenzyl, 2- and 4-Picolyl, 3-Methyl-2- 
picolyl N-Oxido, Diphenylmethyl, p,p*-Dinitrobenzhydryl, 5-Dibenzosuberyl, 
Triphenylmethyl, a-Naphthyldiphenylmethyl, p- 

20 methoxyphenyldiphenylmethyl, Di(p-methoxyphenyl)phenylmethyl, Tri(p- 
methoxyphenyl)methyl, 4-(4-Bromophenacyloxy)phenyldiphenylmethyl, 
4,4^4 M -Tris(4 / 5-di(Wo^ophthalimidophenyl)methyl / 4 / 4 , / 4 tt - 
Tris(levulinoyloxyphenyl)methyl, 4,4 , / 4 H -Tris(benzoyloxyphenyl)methyl, 3- 
(Smidazol-l-ylmethyl)bis(4 , / 4 ,, -dimethoxyphenyl)methyl, l,l-Bis(4- 

25 methoxyphenylj-l-pyranylmethyl, 9-Anthryl, 9-(9-Phenyl)xanthenyl, 9-(9- 

Phenyl-10-oxo)anthryl> 13-Benzodithiolan-2-yl, Benzisothiazolyl S^-Dioxido); 
SOyl Etheirs (Tximethylsnlyl, Triethylsilyl, Triisopropylsilyl, 
Dimethylisopropylsilyl, Diethylisopropylsily, Dimethylthexylsilyl, f- 
Butyldimethylsilyl, i-Butyldiphenylsilyl, Tribenzylsilyl, Tri-p-xylylsilyl, 

30 Triphenylsilyl, Diphenylmethylsilyl, f-Butylmethoxyphenylsilyl); Esters 
(Formate, Benzoylforaiate, Acetate, Choroacetate, Dichloroacetate, 
Trichloroacetate, Trifhaoroacetate, Methoxyacetate, Triphenylmethoxyacetate, 
Phenoxyacetate, p-Chlorophenoxyacetate, p-poly-Phenylacetate, 3- 
Phenylprbpionate, 4-Oxopentanoate (Levulinate), 4,4- 

35 (Ethylenedithio)pentanoate, Pivaloate, Adamantoate, Crotonate, 4- 

Methoxycxotonate, Benzoate, p-Phenylbenzoate, 2A6-Trimethylbenzoate 
(Mesitoate); CairboKaaftes (Methyl, 9-Huorenylmethyl, Ethyl, 2^^-Trichlorcethyl, 
2-(Trimethylsilyl)ethyl, 2-(Phenylsulfonyl)ethyl, 2-(Triphenylphosphonio)ethyl, 
Isobutyl, Vinyl, Allyl, p-Nitrophenyl, Benzyl, p-Methoxybenzyl, 3,4- 
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Dimethoxy benzyl, o-Nitrobenzyl, p-Nitrobenzyl, S-Benzyl Thiocarbonate, 4- 
Ethoxy-l-naphthyl, Methyl Dithiocarbonate); Groups With Assisted Cleavage (2- 
Iodobenzoate, 4-Azidobutyrate, 4-Niotro-4-methylpentanoate, o- 
(Dibromomethyl)benzoate, 2-Formylbenzenesulfonate, 2- 
5 (Methylthiomethoxy)ethyl Carbonate, 4-(Methylthiomethoxy)butyrate, 2- 
(Methylthiomethoxymethyl)benzoate); Miscellaneous Esters (2,6-Dichkm>4- 
methylphenoxyacetate, 2^K<Woro^l43/3-tetramethylbutyl)phenoxyacetate / 
2,4-Bis(l / l-dimethylpropyl)phenoxyacetate / Chorodiphenylacetate, Isobutyrate, 
* Monosuccinoate, (E)-2-Methyl-2-butenoate (Tigloate), o- 

10 (Methoxycarbonyl)benzoate, p-poly-Benzoate, a-Naphthoate, Nitrate, Alkyl 
N^/^'^'-Tetramethylphosphorodiamidate, N-Phenylcarbamate, Borate, 
Dimethylphosphinothioyl, 2,4-Dinitrophenylsulfenate); and Sulfonates (Sulfate, 
Methanesulfonate (Mesylate), Benzyls ulfonate, Tosylate). 

More typically hydroxy protecting groups include subtituted methyl 

15 ethers, substituted benzyl ethers, silyl ethers, and esters including sulfonic acid 
esters, still more typically, trialkylsilyl ethers, tosylates and acetates. 

Typical 1,2- and 1,3-diol protecting groups are described in Greene at pages 
118-142 and include Cyclic Acetals and Ketals (Methylene, Ethylidene, 1-t- 
Butylethylidene, 1-Phenylethylidene, (4-Methoxyphenyl)ethylidene, 2,2£- 

20 Trichloroethylidene, Acetonide (Isopropylidene), Cydopentylidene, 

Cyclohexylidene, Cydoheptylidene, Benzylidene, p-Methoxybenzylidene, 2,4- 
Dimethoxybenzylidene, 3,4-Dimethoxybenzylidene, 2-Nitrobenzylidene); Cyclic 
Ortho Esters (Methoxymethylene, Ethoxymethylene, Dimethoxymethylene, 1- 
Methoxyethylidene, 1-Ethoxyethylidine, 1,2-Dimethoxyethylidene, ct- 

25 Methoxybenzylidene, l-(N,N-Dimethylamino)ethylidene Derivative, a-(N,N- 
Dimethylamino)benzylidene Derivative, 2-Oxacyclopentylidene); and Silyl 
Derivatives (Di-f-butylsilylene Group, 1;3-(1,1»3#3- 

Tetraisopropyldisiloxanylidene) Derivative, Tetra-f-butoxydisiioxane-1,3- 
diylidene Derivative, Cyclic Carbonates, Cyclic Boronates, Ethyl Boronate, 
30 Phenyl Boronate). 

More typically, 1,2- and 13-diol protecting groups include those shown in 
Table 3, still more typically, epoxides and acetonides. 

Typical amino protecting groups are described in Greene at pages 315-385 
and include Carbamates (Methyl and Ethyl, 9-Fluorenylmethyl, 9(2- 
35 Sulfo)fluoroenylmethyl, 9-(2,7-Dibromo)fluorenylmethyl, 2,7-Di-f-buthyl-(9- 
(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)Jmethyl, 4-Methoxyphenacyl); 
Substituted Ethyl (2,2,2-Trichoroethyl, 2-Trimethylsilylethyl, 2-Phenylethyl, 1-(1- 
AdamantylJ-l-methylethyl, l,l-Dimethyl-2-haloethyl, l,l-Dimethyl-2,2- 
dibromoethyi, l,l-Dimethyl-2,2,2-tricWoroethyl, l-Methyl-l-(4-biphenylyl)ethyl, 

£3 
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1- (3,5-Di-^butylphenylH-methyle%l, 2-(2- and 4*-Pyridyl)ethyl, 2-<N,N- 
Dicydohexylcarboxamido)ethyl, f-Butyl, 1-Adamantyl, Vinyl, Allyl, 1- 
Isopropylallyl, Cinnamyl, 4-Nitrocinnamyl, 8-Quinolyl, N-Hydroxypiperidinyl, 
Alkyldithio, Benzyl, p-Methoxybenzyl, p-Nitrobenzyl, p-Bromobenzyl, p- 
Chorobenzyl, 2,4-Dichlorobenzyl, 4-Methylsulfinylbenzyl, 9-Anthrylmethyl, 
Diphenylmethyl); Groups With Assisted Cleavage (2-Methylthioethyl, 2- 
Methylsulfonylethyl, 2-(p-Toluenesulfonyl)ethyl, [2-(l / 3-Dithianyl)Jmethyl / 4- 
Methylthiophenyl, 2,4-Dimethylthiophenyl, 2-Phosphonioethyl, 2- 
Triphenylphosphonioisopropyl, l,l-Dimethyl-2-cyanoethyl, m-Choro-p- 
acyloxybenzyl, p-(Dihydroxyboryl)benzyl, 5-Benzisoxazolylmethyl, 2- 
(Trifluoromethyl)-6-chroinonylmethyl); Groups Capable of Photolytic Cleavage 
(m-Nitrophenyl, 3,5-Dimethoxybenzyl, o-Nitrobenzyl, 3,4-Dimethoxy-6- 
nitrobenzyl, Phenyi(o-nitrophenyl)methyl); Urea-Type Derivatives 
(Phenothiazinyl-(10)-carbonyl Derivative, N'-p-Toluenesidfonylaminocarbonyl, 
N'-Phenylaminothiocarbonyl); Miscellaneous Carbamates (f-Amyl, S-Benzyl 
Thiocarbamate, p-Cyanobenzyl, Cydobutyl, Cydohexyl, Cydopentyl, 
Cydopropylmethyl, p-Decyloxybenzyl, Diisopropylmethyl, 2,2- 
Dunethoxycarbonyl vinyl, o-(N,^Dimethylcarboxamido)benzyl, l,l-Dimethyl-3- 
(N,N-dimethylcarboxamido)propyl, 1,1-Dimethylpropynyl, Di(2-pyridyl)methyl, 

2- Furanylmethyl, 2-Iodoethyl, Isobornyl, Isobutyl, Isonicotinyl, p-(p'- 
Methoxyphenylazo)benzyl, 1-Methylcydobutyl, 1-Methylcydohexyl, 1-Methyl-l- 
cydopropylmethyl, l-Methyl-l-(3^-dimethoxyphenyl)ethyi, l-Methyl-l-(p- 
phenylazophenyl)ethyl, 1-Methyl-l-phenyiethyl, l-MethyM-^-pyridylJethyl, 
Phenyl, p-(Phenylazo)benzyl, 2,4,6-Tri-f-butylphenyl, 4- 

(Trimethylammonium)benzyl, 2,4,6-Trimethylbenzyl); Amides (N-Fonnyl, N- 
Acetyl, N-Choroacetyl, AT-Trichoroacetyl, N-Trifluoroacetyl, N-Phenylacetyl, N- 
^Phenylpropionyl, N-Picolinoyl, N-3-Pyridylcarbdxamide, N- 
Benzoylphenylalanyl Derivative, N-Benzoyl, N-p-Phenylbenzoyl); Amides 
With Assisted Cleavage (N-o-Nitrophenylacetyl, N-o-Nitrophenoxyacetyl, N- 
Acetoacetyl, (N'-Dithi6benzyloxycarbonylamino)acetyl / N-3-(p- 
Hydroxyphenyl)propionyl, N-3-(o-Nitrophenyl)propionyl, N-2-Methyl-2-(o- 
nitrophenoxy)propionyl, N-2-Methyl-2-(a-phenylazophenoxy)propionyl, N-4r 
Chlorobutyryl, N-3-Methyl-3-nitrobutyryl, N-o-Nitrorinnamoyl, N- 
Acetylmethionine Derivative, N-o-Nitrobenzoyl, N-o- 
(Benzoyloxymethyl)benzoyl, 43-Diphenyl-3-oxazolin-2-one); Cydic Imide 
Derivatives (N-Phthalimide, N-Dithiasuccinoyl, N-2,3-Diphenylmaleoyl, N-2J5- 
Dimethylpyrrolyl, N-l,14,4-Tetramethyldisilylazacydopentane Adduct, 5- 
Substituted l,3-Dimethyl-l,3,5-triazacydohexan-2-one, 5-Substituted 1,3- 
Dibenzyl-13-5-triazacydohexan-2-one, 1 -Substituted 3,5-Dinitro-4-pyridonyl); N- 
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Alkyl and N-Aryl Amines (N-Methyl, N-Allyl, N-[2- 

(TrimethylsUyl)ethoxy]methyl, N-3-Acetoxypropyl, N-(l-IsopropyM-nitro-2-oxo- 

3- pyrrolin-3-yl), Quaternary Ammonium Salts, N-Benzyl, N-Di(4- 
methoxyphenyl)methyl, N-5-Dibenzosuberyl, N-Triphenylmethyl, N-(4- 
Methoxyphenyl)diphenylmethyI, N-9-Phenylfluorenyl, N-2,7-Dichloro-9- 
fluorenylmethylene, N-Ferrocenylmethyl, N-2-Picolylamine AT-Oxide); Imine 
Derivatives (N-l,l-Dimethylthiomethylene, N-Benzylidene, N-p- 
methoxybenylidene, N-Diphenylmethylene, N-[(2-Pyridyl)mesityl]methylene, 
N,(^,Ar-Dimethylaminomethylene, N^sT-Isopropylidene, N-p- 
Nitrobenzylidene, N-Salicylidene, N-5-Chlorosalicylidene, N-(5-Chloro-2- 
hydroxyphenyl)phenylmethylene, N-Cydohexylidene); Enamine Derivative (N- 
(S.S-Dimethyl-a-oxo-l-cyclohexenyl)); N-Metal Derivatives (N-Borane 
Derivatives, N-Diphenylborinic Acid Derivative, N- 

[Phenyl(pentacarbonylchromium- or -tungsten)) carbenyl, N-Copper or N-Zinc 
Chelate); N-N Derivatives (N-Nitro, N-Nitroso, N-Oxide); N-F Derivatives (N- 
Diphenylphosphinyl, N-Dimethylthiophosphinyl, N-Diphenylthiophosphinyl, 
N-Dialkyl Phosphoryl, N-Dibenzyl Phosphoryl, N-Diphenyl Phosphoryl); N-Si 
Derivatives; N-S Derivatives; N-Sulf enyl Derivatives (N-Benzenesulfenyl, N-o- 
Nitrobenzenesulfenyl, N-2,4-Dinitrobenzenesulfenyl, N- 
Pentachlorobenzenesulfenyl, N-2-mtro-4-methoxybenzenesulfenyl, N- 
Triphenylmethylsulfenyl, N-3-Nitropyridiriesulfenyl); andN-Sulfonyl 
Derivatives (N-p-Toluenesulfonyl, N-Benzenesuifonyl, N-2,3,6-Trimethyl-4- 
methoxybenzenesulfonyl, N-2,4,6-Trimethoxybenzenesulfonyl, N-2,6-Dimethyl- 

4- methoxybenzenesulfonyl, N-Pentamethylbenzenesulfonyl, N-2,3,5,6,- 
Tetramethy]-4-methoxybenzenesulfonyl, N-4-methoxybenzenesulfonyl, N-2,4,6- 
Trimethylbenzenesulfonyl, N-2,6-Dimethoxy-4-methylbenzenesulfonyl, N- 
2^ / 7^-Pentamethylchroman-6-sulfonyl, N-Methanesulfonyl, N-fi- 
TrimethylsUyethanesulfonyl, N-9-Anthracenesulfonyl, N-4-(4 f ,8- 
Dimethoxynaphthylmethyl)benzenesulfonyl, N-Benzylsulfonyl, N- 
Trifluoromethylsulfonyl, N-Phenacylsulfonyl). 

More typically, amino protecting groups include carbamates and amides, 
still more typically, N-acetyl groups. 

Groups capable of biological cleavage typically include common prodrugs. 
A large number of such groups are described in "Design of Prodrugs", Hans 
Bundgaard (Elsevier, New York, 1985, ISBN 0-444-80675-X) (Bundgaard) and will 
not be detailed here. In particular, Bundgaard, pages 1 to 92 describe prodrugs 
and their biological cleavage reactions for a number of functional group types. 
Prodrugs for caiboxyl and hydroxy! groups are detailed in Bundgaard at pages 3 
to 10, for amides, imides and other NH-aridic compounds at pages 10 to 27, 
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amines at pages 27 to 43, and cyclic prodrugs, as for example when J and L are 
taken together, at pages 62 to 70. 

Additional exemplary J and L groups are described below in Table 13. 

The compounds of this invention contains 0 to 6 groups, typically 0 to 
5 3R£ groups. 

Another embodiment of the invention is directed to compositions 
comprising compounds of the formula: 




10 wherein: 

Y is independently -N(Ri)-, -N(Ri)-S02-, or -N(Ri)-CO-; 
E and U are independently H, or -(CRiRi)ml-Wi, with the proviso that at 
least one of E and U is -(CRiRi) m l-Wi; 

G and T are independently -(CRiRiJml-Wi, Q r 
15 -(CRiRi) m i-C(Ri)(Wi)(W2), with the proviso that 

when E is -(CRlRl)ml-Wi, then G is -<CRiRi) m i-Wi, and 
when U is -(CRlRl)ml-Wi, then T is -(CRiRi^i-Wi and G and T may 
be the same or different; 

J and L are independently H, N3, -OR2, -N(R2)(R2), or -N(R2)(R3), 
20 wherein R2 is H, or PRT with the proviso that at least one of J and L is -OR2; or J 
and L are taken together to form an epoxide, or a cyclic protecting group; 
Wi is W2 or W3; 

W2 is carbocycle or heterocycle, with the proviso that each W2 is 
independently substituted with 0 to 3 R5 groups; 
25 W3 is alkyl, alkenyl, or alkynyl, with the proviso that each W3 is 

independently substituted with 0 to 3 R£ groups; 

Rl is R3 or R6; 

R3 is H or R4; 

R4 is alkyl; 

30 R5 is R$, or R7, with the proviso that each R7 is independently substituted 

with 0 to 3 R6 groups; 

R6 is -©-(antigenic polypeptide), -N(R3Mantigenic polypeptide), -C(0)0 
(antigenic polypeptide), -C(0)N(R3Mantigenic polypeptide), F, CI, Br, I, -CN, N3, 
-NO2, -OR3, -N(R3){R3), -SR3, 0-C(0)R4, -N(R3)-C(0)R4, -C(0)N(R3)(PRT), 
35 -C(0)N(PRT)2, -C(0)N(R3)2/ -C(0)OR3, -OPRT, -N(PRT)2, -C(NR3)(N(R3) 2 ), 

2(r 
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<:(N(PRT))(N(R3)(PRT)), <:(N(R3))(N(R3)(PRm -C(N(R3))(N(PRT) 2 ), 
-C(N(PRT))(N(PRT) 2 ), -N(R3)(PRT), -S(PRT), carbocyde or heterocyde; 
R7 is alkyl, alkenyl, or alkynyl; 

Each ml is independently an integer from 0 to 3; and 
with the proviso that the compound, taken as a whole, contains 0 to 16 R6 
groups, and that each E, G, T, and U, taken individually, contain 0 to 8R$ 
groups. 

Typically, in this embodiment Y is -N(R3)-, more typically, V is -N(H)-. 
The preferred embodiments of E, G, J, L, T, discussed above, are also preferred in 
each of these embodiments. 

Stereochemistry 

Formulas herein that do not depict stereochemistry are intended to 
indude all possible stereochemistries. For example, formulas I, II, and m do not 
depict stereochemistry for the sulfoxide or groups E, G, J, L, T, and U. All 
possible stereochemistries of these groups are intended. Table 1 lists specifically 
each of these intended stereochemistries for groups E, G, J, L, T and V. 
Depending on the choice of substituents, certain of the individual compounds of 
Table 1 may be redundant, being identical to one another by symmetry options. 

The designation a indicates that the group is projected behind the plane 
of the page and the designation p indicates that the group projects above the 
plane of the page. For example, structure V in Table 10 is aQb, aO- 
Qc/ aQd, aQe, 0OQf, aQ g , structure "k" is aQb, aO-Qo ctQd, PQe, P0-Qf, PQg, 
and structure n q n is 0Qb, PO-Q 0 PQd, <xQ e , aO-Qf, aQ. 

If each of the substituents E, G, T and U are independently selected from 
the structures of Table 12; and if each of the substituents J and L are 
independently selected from the structures of Table 13, then the 36 structures of 
Table 10 each represent a typical stereochemistry. 

One typical group of stereochemistries is represented by structures M a M -"k w 
in Table 10. These structures are available, inter alia, from L-mannitol as 
described by Schemes 1-3, and 5-6 below. 

Another typical group of stereochemistries is represented by structures 
T-V in Table 10. These structures are available, inter alia, from D-mannitol 
as described by Schemes 1-3, and 5-6 below. 

Another typical group of stereochemistries is represented by structures 
"w"-"B" in Table 10. These structures are available, intqr alia, from L- or D- 
mannitol as described by Scheme 4 below. 

Another typical group of stereochemistries is represented by structures 

J?7 



"C-T in Table 10. These structures are available, inter alia, from inostitol 
derivatives known in the art as described by Scheme 7 below. 

One preferred stereochemistry is that shown in structure 'V of Table 10, 
aQb, aOQo aQd, PQe, 0OQf, £Q g or aE, a<>G, aj, 0L, pO-T, pU. 
5 When group Qa is -S(0)- (structure °b" from Table 11) then, depending on 

the choice of the remaining substituents and the ring substituent 
stereochemistries, an additional stereocenter is introduced. Each of the two 
possible sulfoxide diastereomers is intended, neither being uniquely preferred. 
The compounds of the invention can exist as optical isomers at any 

10 asymmetric atoms. For example, the chiral centers designated by "°" in the 

depictions can exist as stereoisomers. Both racemic and diasteromeric mixtures 
of these isomers which may exist for certain compounds, as well as the 
individual optical isomers isolated or synthesized, being resolved or 
substantially (>90%) free of their enantiomeric or diastereomeric partners, are all 

15 within the scope of the invention. The racemic mixtures are separated into 
their individual, substantially optically pure isomers through well-known 
techniques such as, for example, the separation of diastereomeric salts formed 
with optically active adjuncts, e.g., acids or bases followed by conversion back to 
the optically active substances. A large number of such techniques are described 

20 in "Enantiomers, Racemates, and resolutions", Jean Jacques, Andre Collet, and 
Samuel H. Wilen (Krieger Publishing Company, Malabar, FL, 1991, ISBN 0- 
89464-618-4). In particular, Part 2, Resolution of Enantiomer Mixture, pages 217- 
435; more particularly, section 4, Resolution by Direct Crystallization, pages 217- 
251, section 5, Formation and Separation of Diastereomers, pages 251-369, section 

25 6, Crystallization-Induced Asymmetric Transformations, pages 369-378, and 

section 7, Experimental Aspects and Art of Resolutions, pages 378-435; still more 
particularly, section 5.1.4, Resolution of Alcohols. Transformation of Alcohols 
into Salt-Forming Derivatives, pages 263-266, section 5.23 Covaleht Derivatives 
of Alcohols, Thiols, and Phenols, pages 332-335, and section 5.2.7, 

30 Chromatographic Behavior of Covalent Diastereomers, pages 348-354, are cited 
as examples of the skill of the art. In most instances, the desired optical isomer 
is synthesized by means of stereoselective reactions, beginning with the 
appropriate stereoisomer of the desired starting material. 

The compounds of the invention can also exist as tautomeric isomers in 

35 certain cases. For example, ene-amine tautomers can exist for imidazole, 

guanine, amidine, and tetrazole systems and all the possible tautomeric forms of 
either are within the scope of the invention 

The compositions of this invention optionally comprise pharmaceutical^ 
acceptable non-toxic salts of the compounds herein, containing, for example, 



WO 96/14314 



PCT/DS95/14603 



30 



Na+ Li+ K+/ Ca++ and Mg + + Such salts may include those derived by 
combination of appropriate cations such as alkali and alkaline earth met 
or ammonium and quaternary amino ions with an acid anion moiety, ty 
a carboxylic arid, phenol, or the like. 



0 Metal salts typically are prepared by reacting the metal hydroxide with a 

compound of this invention. Examples of metal salts which are prepared in this 
way are salts containing Li+, Na+, and K+ A less soluble metal salt can be 
precipitated from the solution of a more soluble salt by addition of the suitable 
metal compound. 

10 In addition, salts may be formed from acid addition of certain organic and 

inorganic acids, e.g., HC1, HBr, H2SO4 amino acids such as glutamic acid or 
aspartic acid, lysine, hydroxyzine, arginine or histidine, or organic sulfonic 
acids, with basic centers, typically amines, pyridine, or the like. Finally, it is to be 
understood that the compositions herein comprise compounds of the invention 

15 in their un-ionized, as well as zwitterionic form, as appropriate. 

Oxidation and alkylation of amine groups of the compositions of the 
invention to form N-oxides and quaternary ammonium salts, respectively, is 
also contemplated within the scope of the invention. 



Exemplary Enumerated Qanpoands- 

20 By way of example and not limitation, a number of exemplary specifically 

enumerated compounds of the invention are listed below in Table 14. 
Generally, the compositions of the invention are depicted by the structures of 
formulas I, n, and m. 

The compounds in the Table 14 exemplary list are designated by an 
25 alphanumerical format in which the first field is the seven membered ring 
structure of formulas I, II or m as numbered in Table 10. The second field 
represents Q a , the third field represents Qb, the fourth field represents Q c , the 
fifth field represents Qd, the sixth field represents Q e , the seventh field 
represents Qf, and the eight field represents Qg, each attached by a covalent bond 
to the ring system as depicted in Table 10. Fields are separated by periods. 

The ring structures of Table 10 have labels Qa, Qb, Qo Qd, Qe, Qf, and Q g 
as shown. The groups shown in Table 11 are Qa groups. The groups shown in 
Table 12 are the Qb, Qo Qf and Qg groups. The groups shown in Table 13 are the 
Qd and Q e groups. 

35 The following process is followed to determine the identity of a Table 14 

compound. 

1. The first letter from left to right is one of the ring systems shown in 
Table 10, designated a-z and A-Y. This is the cyclic structure which is substituted 

<9H 
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by the 7 substituents specified by the remaining 7 designation codes. 

2. The second letter encodes the Qa group of the Table 10 structures 
specified in the first code letter. The Qa groups are listed in Table 11, where they 
are shown with flanking Qi sites. The Qi sites are located at the ring carbon 

5 atoms occupied by the Qg and Qb substituents. Qi is not a depiction of a group 
or bond but is only intended to show orientation of Qa- 

3. The third letter (or combination of letters not separated by a period) 
encodes the Qb group of the Table 10 ring structure specified by the first letter in 
the compound code. Refer to Table 12 and select the encoded Qb group. The 

10 "Q2 M designation in the Table 12 groups depicts the site at which the Qb group is 
bonded to the ring carbon atom; Q2 does not stand for any group or bond, but 
instead (like Qi) is only intended to aid in determining the substitution site. 

4. The fourth letter (or combination of letters not separated by a period) 
encodes the Q c group of the designated ring structure. Again, refer to Table 12 to 

15 select the encoded group. Q2 has the same meaning as with Qb except that the 

bonding site is the oxygen atom shown in the Table 10 structure encoded by the 
first letter. 

5. The fifth letter encodes Qd- It is determined by reference to Table 13 in 
the same general fashion as was done for Q a , Qb and Q c . Q3 in Table 13 similarly 

20 is the designation of ring carbon atom site, but does not represent a bond or 
group in its own right. 

6. The sixth letter encodes Q e . It is decoded from Table 13 in the same 
was as Qd- 

7. The seventh and eight letters (or combinations of letters) encode Qf 
25 and Qg, respectively. They are decoded from Table 12 in the same fashion as Qb 

and Q c . 
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By way of example, three compounds having the designation 
k.ca.ai>.b.a.a, kb.a^.cca.a, and q.a.aN.J.b.ca.aA are shown below. 

O O 




O 
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Q 94^Qa_AQb Q 94^Qa^Qb Qqk^Q^A 



Qe Q d Q* Q d Qf Q rf 

a b c 

Q B4^Qa^*Qb Qfl*^QayA> Q gyQY^ 

QfO^X /^OQc Qf-0 »\ /-"OQc QfO v *\ )^0-Q c 

ofa* of Q d Offcd 

d e f • 

Q 84^Qa v *Qb Qfl^QaykQb Q 94y-QayiQb 

Q - Qd a/' o d 

h i 

Q 94y^Qa >Qb Q 9Y' Q »Y kQb Qg/y-Qa^Qb 

QfO^X /^OQc QfO »*\ /^O-Qc QfO^X /*"0-Q c 

Qe Q d Q* Q d Qe Q d 

J k 

Q 94y^QayA> Q 9Ay^Qa^*Qb Q 9«y^Qa^Qb 

QfO v " V__/*0<lc QfO r V^/^CK>c QfO * v \ /^O-Qc 

Qe Q d Qe Q d Qe Q d 




m n ° 
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Table 10 - Seven Membered Heterocycles (continued) 

QflY-Qa^Qb Qg*. Qa^Qb Qg^Qa^Qb 

QfO »*\ /^OQ c Q,-0 1 "\ /^CH3 C QrO »( /-"OQ, 

°f Qd Qe* Q d Qe^d 



Qg^Q^Qb Q 9/yQa^Qb QBA^Q^Qb 

QK>*y /"OQc QfO r \ /^OQ c QrO«"W'«&o ( 

Q e Qd Q e Q d Qe^Qd 

s t u 



Qgy-Qa^Qb Qg^Qa^Qb Qg*^Qa^Qb 

QfO *'\y~0-O c QrO *\)"*0<i c QrO "\ /""0-Q 

Q « Qd Q/Qd o/ Q d 



w x 



Q g^Qa^ Q b Qg^QaykOb Qga^QayPb 

QfO ~\_y*OQc QrO ^V/^O-Qc QrO "\__/*OQ 



Q e Qd O* Qd Qe* Q d 

V z 



Qgy-Qa^b QgA^Qa^Qb Qg*^QayA> 

QrO v '\_S*ChQ c QrO'-\_y^OQ c QrO^\_/*OQ e 

Qe Q d a/ Q d Qe* Q d 



B 



O 
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Table 10 - Seven Membered Heterocydes (continued) 





QfO r \ )^0-Q c 


Qt-Q»\ /^OQ c 


QfO *\ /"'OQ c 

Qe*Q d 

E 


Qe Qd 
F 


G 


QrO w \ /^OQe 
Q* Q d 

H 


Q 9<y- Qa Y xQb 

QrO w \ /^OQc 

Qe Q d 
1 


Q 9^Qa^Qb 
Qf-Q *\ /^OQc 

oft 

J 


CMD*%__/^N' QC 

Qe Q d H 
K 


Q flV Qa v* Qb 
T A Pc 

o/ Q d CH 3 
L 


Q 94yQa^Qb 

QrO'^v/ ,, N Pc 

Qe( Q d H 
M 


QK>'V_/^N' QC 
Qe Qd H 


QoY Q ^ Qb 

Q/ Q d CH 3 


Q9*^Qa^ Q b 

QfO'V_/'l^ Pc 

Qe Q d 013 



NOP 



3* 
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Table 10 - Seven Membered Heterocydes (continued) 



A* J \ Ac 


QgA^QayiA) 


^.J ) Ac 


hO-TL 

H Q* Gd H 
Q 


R 


H 3C Q d H 
S 


*• / \- As 

T 


Q BA^Qa v NQb 

Of. -J T A 

/ w 1 

H 3 C Q* Q(j CH 3 
U 


Q »4^Qa^>A 

A. 7 V p c 

»3C Qf& d H 
V 


H Q e Q d h 


Qfl^Qa^Qb 

VP.* 

HaC Q e # Qd CH 3 


H3C Q* Q d H 



w 
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Table 12 - Qb, Q 0 Qf and Q g groups (continued) 




C D 



37 



WO 96/14314 



Table 12 - Qb, Q 0 Qf and Qg groups 
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Table 12 - Qb, Q 0 Of and Qg groups (continued) 




N 



U 





N 



N 



W 




N 





N 




N 




N 

1 




N 
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ab 





ac 



ad 





af 



N 




*9 



Q 2 




OH 



ah 




at 



aj 
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Table 12 - Qb, Qo Of and Qg groups (continued) 



* aB aC 

* aF aG 





at aJ 

ak 

OH' ° 2 " H /-^ 

\^ aN o / \ 
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aN q. 
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aQ NC 



aR aS 
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Table 12 - Qb, Qo Qf and Qg groups (continued) 



Q 2 




Q2 






<J aT aU <sj aV \J± aW 



Q 2 




Q 2 




Qz 



<J aX aY <J aZ Vj oA 




Q 2 




Q 2 



CH 




> 




Q 2 



H2N 




bB 



H2N H 3 C H2N H3C — ' H2N H3C 

bC bE 

bO 



1 

)— CH 3 



Q 2 




Q 2 



CH 3 




Q 2 * 



Q 2 



CH: 



<J «= 



bG 



bH 



H3C 



> 




bl 



HaC 



CH 



</>2 
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Table 12 - Qb, Q 0 Qf and Qg groups (continued) 



Q2 Qz CH 3 

CH 3 




rv 



(X- 




cQ 
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:^ch 3 


cU 


CT 





cV 



CH 3 
cS 




cW 



H3C Q 2 

CX 





CY 



CZ 



dA 




CH 3 




CH 3 



HaC 




CH 3 



dB 



dC 



CH; 



dE 



dD 
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Table 12 - Qb, Qo Of and Qg groups (continued) 



CH 3 \ \ 

_ CH 3 /^-CH 3 

dl 





Q2 Q2n^s Q2 N-\ Q2v sr s \ z 0 " 3 

H3C o 

dR dS * dU 



WO 96/14314 



PCT/US93/14603 



Table 12 - Qb, Qo Of and Q g groups (continued) 




dW 



Q 2 Q 2 

.CH 3 





CH 3 



S 
eB 




eC 



°* 0 2 Q 2 Q 




HaC 

CH3 H3C 



eD H3C g£ 



eG 



N " CH 3 u 




H3C 

CH 3 

eH el eJ eK 
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Table 12 - Qb, Qo Of and Qg groups (continued) 



CH 3 H 3 C^° 

eL eM eN eO 



CH 3 eP eQ eR eS 
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Table 12 - Qb, Qo Of and Qg groups (continued) 




E gA gB gC 




gD gE gF flG 
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Tabic 12 - Qb, Qo Of and Qg groups (continued) 




gL 9M gN gO 




CH 3 
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Table 12 - Qb, Q 0 Qf and Qg groups (continued) 

H H 
Q2 N^N q- / H Qav N ' Q 2 



H3C 





W hK hL DM 
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CH 3 
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hN hO hP hQ 



H3C 



H H 

f»R hS hT hU 



CH 3 CH 3 

H3C CH3 



hV hW hX hY 
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Table 12 - Qb, Qo Of and Qg groups (continued) 
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Table 12 - Qb, Q 0 Of and Qg groups (continued) 



v y U TJ 

H3C CH3 

jH i> 
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jN jo F 

jR JS F ju 
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Table 12 - Qb, Q 0 Qf and Qg groups (continued) 



-„^v^ ^N^^ _-n^» N 



JX 



o 2 




Q2 



N 

ZA 




NC 




CH 3 Q 



O 



CH 3 




N0 2 



CF 3 



kA 



kB 



kC 



O2N 




CF 3 





kO 



kE 



kF 



Q 2 





Q 2 



Q 2 




kH 



kt 



kJ 



kG 




Q 2 



kK 



57 



WO 96/14314 



PCT/US95fl4603 



Table 12 - Qb, Q 0 Qf and Qg groups (continued) 



Q 2 



>"1 



Q 2 



*0^nh 2 



N0 2 



M 



km 



Kn 



to 



NH 2 



to 



NO 2 



ks 




NH 2 



H3C CH 3 

°T5 



CF 3 

to 



kr 



Xx 



H 
I 



NH 2 



n^CH 3 



kt 
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N(CH 3 )2 



kv 



kw 
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Table 13 - Qd and Q e groups 

Qa-H Q3-OH Q3-NH2 Q 3 -N 3 O 



a 



Q3-O 



°irO~- 



Q3-0 
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Table 14 - Exemplary Compounds of 
kca~a.a.b.a.a kc.a.a-a.b.a.aA 



10 



15 



20 



25 



30 



35 



40 



45 



kca,a.a.b.e.aA 

kc.a.a.a.b.m.aG 

kca.a.a.b.E.a 

kca.a.a.b.FLaA 

kca.a*a.b.aw.aG 

kca.a.a.b.aG.a 

kca.a.b.&>a.aA 

kca.a.b.a.e.aG 

kca.a.b.a.ao.a 

Ice a. a. b. a.E^A 

kca.a.b.a.R.aG 

kca.a.b.a.aA.a 

kca.a.b.a.aG.aA 

kca.a.b.b.a.aG 

kca~a .b .b.m. a 

kca.a.b.b.o.aA 

kca.a.b.b.E.aG 

kc.a.a.b.b.aw.a 

kca.a.b.b.aA.aA 

kca,a±>.b.aG.aG 

kca.e.a.b.ca 

kca.e.a.b.m.aA 

kca.e.a.b.o.aG 

kca.e.a.b.Ra 

kca.e.a.b.aw.aA 

kca.e.a.b.aA.aG 

kca.e.b.a.a.a 

kca.e.b.a.e.aA 

kca.e.b.a.m,aG 

kca.e.b.a.Ra 

kca.e.b.aiLaA 

kca.e.b.a.aw.aG 

kca~eb.a.aG.a 

kca.e.b.b.a.aA 

kc.a.e.b.b.e,aG 

kca.e.b.b.aoa 

kca.eb.b.EaA 

kca.e.b.bJtaG 

kca.e.b.b.aAa 

kca.eb.b.aCaA 

kca.m.a.ba.aG 

kc.a.m.a.b,m.a 

k.c.ajiva.b.aaA 

k-cajn-a.b.E.aG 

kc.a.nua.b.aw.a 

kcajn.a.b.aA.aA 



kca.a.a.b.e.aG 

kc~a.a.a.b.ao.a 

kca.a.ai>.E.aA 

kc.a.a.a.b.RaG 

kca.a.a.b.aA.a 

kca,a.a.b.aG.aA 

kc a.a.b.a.a.aG 

kca.a.b.a.m.a 

kca. a.b. a .o.aA 

kca.a.b.aJ£aG 

kca.a.b.a.aw.a 

kc.a.a.b.a.aA.aA 

kca.a.b.a.aG.aG 

kca.a.b.b.e.a 

k.c.a.a.b.b.m.aA 

kc.a.a.b.b.o.aG 

kca.a.b.b.R.a 

kca.a.b±>.aw.aA 

kca.a.b.b.aA.aG 

kc.a.e.a^b.a.a 

kx.a.e.a.b.e.aA 

kx.a.e^i.m.aG 

kca.ea.biLa 

kc.a.e.a.b.R.aA 

kca.e.a.b.aw.aG 

Lcii.e.a.b.aG.a 

kc.a.e.b.a.a.aA 

kca.e.b.a.e.aG 

kc.a.e.b.a.ao.a 

kca.e.b.a.E.aA 

kca.eb.a.RaG 

kca.e.b.a.aA.a 

kc.a.e.b.a.aG.aA 

kca.e.b.b.a.aG 

k.ca.e.b.bjTLa 

kca.e.b.bxxaA 

kc.a.e.b.b.E.aG 

kca.e.b.b.aw.a 

kc.a.e.b.b.aA*aA 

kca.e.b.b.aCaG 

k.c.a.m.a.b.e.a 

k.c.a.m.a.b.m.aA 

k.c.a.m.a.b.o.aG 

kc.a.m.a.b.R.a 

k.c.a.m.a.b.aw.aA 

k.c.a.m.a.b.aA.aG 



the Invention 
kc.a.a.a.b.a.aG 
kca.a.a-b.m.a 
kca.a.ai).o.aA 
kca.a*ai>JLaG 
kca.a.a.b.aw.a 
kc.a.a.a.b.aA~aA 
kca.a.a.b.aG.aG 
kc^La.b.a.e.a 
kca.a.b,a.m.aA 
kca.a.b.a.o.aG 
kca.a.b.a.Ra 
kca.a.b.a.aw.aA 
kca.a.b.a.aA.aG 
kc.a.a.b.b.a.a 
kca.a.b.b.e.aA 
kca.a.b.b.m.aG 
kc.a.a.b.b.E-a 
kc.a.a.b.b.R_aA 
kca.a.b.b,aw.aG 
kca.a±>.b.aGa 
kca.e.a.b.a^aA 
kca.e.a.b.e.aG 
kca^e.a.b.ao.a 
kca.ca.bJELaA 
kca.e.a.b.RaG 
kca.e.a.b.aA-a 
kc.a.e.a.b.aG.aA 
kca.e.b.a-a.aG 
kca.e.b.a.nua 
kca.e.b.a.o.aA 
kca.e.b.a.ELaG 
kca.e.b.a.aw.a 
k.ca.ei>.a.aA.aA 
kca.e.b.a.aG.aG 
kc.a.e.b.b.e.a 
kca.e.b.b.m.aA 
kc.a.e.b.b.o.aG 
kca.e.b.b.Ra 
kca.e.b.b.aw.aA 
kca.e.b.b.aA.aG 
k.cajn.a.b.a.a 
kca.m.a.b.e.aA 
kca.m.a.b.m.aG 
kca.m,a.b.E.a 
kc.a.m.a.b.R.aA 
kca.m.a.baw.aG 
kc.a.m.a.b.aGa 



kca*a.a.b.e.a 

kca.a.a.b.nuaA 

kca.a.a.b.o.aG 

k.ca.a.a.bJLa 

k.ca.aa.b^waA 

kca.a.a.b-aA~aG 

kca.a.b.aa.a 

kca.ai).a.e.aA 

kca.a.b.ajn.aG 

kcaut.b.a.E.a 

kc.a.a.b.a.RaA 

kca.a.b.*Law^G 

kca.a.b.a.aG.a 

kc.a.a.b.b.aaA 

kca.a.bi).e.aG 

kca.a.b.b.ao.a 

kc.a.a.b.b.EaA 

kca.a.b.bH.aG 

kc.a.ai>.b.aA.a 

k.c.a.a.b.b.aG.aA 

kc.a.e.a.b.a.aG 

k.c.a.e.a.b.nua 

kca.e.a.b.o.aA 

k.ca.e.a.b.E.aG 

kca.e.a-b.aw.a 

kc.a.e.a.b.aA.aA 

kc.a.e.a.b.aG.aG 

kca.e.b.a.e*a 

k.ca.e.b.a.m.aA 

kc.a.e.b.a.o.aG 

k.c.a.e.b.a.R.a 

kca.e.b.a.aw.aA 

kca.e.b.a.aA.aG 

kca.e.b.b.a.a 

kc^.e.b.b.caA 

kc.a.e.b.b.m.aG 

kca.eb.bJE.a 

kc.a.e.b.b.RaA 

kca.e.b.b.aw.aG 

kc.a«e.b.b.aG.a 

kca.m.a.b.a.aA 

kc.a.m.a.b.e.aG 

k.c.a.m.a.b.ao.a 

kc.ajrLa.b.E.aA 

kca.m.a.b.RaG 

kca,m.a~b.aA.a 

kc.a.m.aixaG.aA 
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kcajrLa.b.aG.aG 
kca.m.b.a.e~a 
kca.m.b.a.m.aA 
kcajrLb.a,o.aG 
kcaon.b.a.Ra 
kcajn.b.a.awaA 
kcajn-b.a.aA.aG 
kcajni>.b.a.a 
kcaon.b.b.e.aA 
kca.m.b.b.m.aG 
kca*m.b.b.Ea 
kca.rrub.b.RaA 
kcajn.b.b.awaG 
kcajxub.b.aG.a 
kca.o.a.b.a.aA 
kca.o.a.b.eaG 
kca.o.a.b.ao.a 
kca.o.a.b.E.aA 
kca.oa.b.RaG 
kca.o.a.b.aA-a 
kca.o.a.b.aG.aA 
kca.cbaa.aG 
kca.o.b.a.m.a 
kca.o.b.a.o.aA 
kca.o.ba.EaG 



k.cajn.b.a.a.a 
kcajn.b.a.e.aA 
kcajn.b.a.m.aG 
kcajn.b.a.E.a 
kca.m.b.a.RaA 
kca.m.b.a.aw.aG 
kca.m.b.a.aG.a 



i.aw.a 
uaAaA 
kca.o.b.a.aG.aG 





kca.o.b.b.m-aA 

kca.o.b.b.o.aG 

kca.oihb.Ra 

kca.o*b.b.aw.aA 

kca.o.bixaAaG 

kca.E.a.b.a.a 

kca.Ea.b.eaA 

kca.E.a.b.maG 

kca.Ea.b.Ea 

kca.Ea.b.RaA 

kca.Ea.baw.aG 

kcaJLaiaCa 

kca.Eb.a.aaA 

kca.Eba.e.aG 

kca.Eb.a.ao.a 

kca.Eb.a-EaA 

kca.Eb.a.RaG 

kca.Eba.aA.a 

kca.E.ba.aG.aA 

kca.Eb.b.aaG 



kcajn.b.b.a.aA 
kcajn.b.b.e.aG 
kca.m.b.b.ao.a 
kcaon.b.b.EaA 
kcaon.b.b.RaG 
kc.ajn.b.b.aA.a 
kca.m.b.b.aG.aA 
kca.o.a.ba.aG 
kca.o.aJ>oiLa 
kca.o.a.b.o.aA 
kca-o.a.b.EaG 
kca.ca.b.aw.a 
kca.o.a.b.aA.aA 
kca.o.a.b.aG.aG 
kca.o.ba.e^ 

kca.o.b.a.m.aA 
kca.o.b.a.o-aG 
kca.o.b.aJLa 
kca.o.b.a.aw.aA 
kca.o.b.a.aA.aG 
kca.oi).b.a.a 
kca.o.b.b.e.aA 
kca.b.b.b.m.aG 
kca.o.b.bJLa 
kc.a.o.b.b.RaA 
kca.cxb-baw.aG 
kca.o.b.baGa 
kca.Ea.boi.aA 
kca.Ea.b.e.aG 
kca.Ea.baoa 
kca.Ea.b.EaA 
kca.Ea.bJLaG 
kca.Ea.b.aAa 
kca.Ea.baG.aA 
kca.EbaaaG 
kca.Eba.ma 
kca.EJ>a.oaA 
kca.Eba.EaG 
kca.E.b.aawa 
kca.Eba.aA.aA 
kca.Eba.aG.aG 
k.ca.Eb.b.ea 



kca.rn.baa.aA 
kcajn.ba.eaG 
kcajrubaaoa 

kc.ajrtb.a.E.aA 
kcaun.ba.RaG 
kca.m.baaA.a 
kca.m.b.aaGaA 
kcajn.b.baaG 
kcaon.b.bjna 
kc .a.m.b.b.o.aA 
kcajn.b.b.EaG 
kcajrub.bawa 
kcajn.b.b.aA.aA 
kca.m.b.baGaG 
kca.o.a.b.e.a 

kca.oa.b-maA 
kc.a.oa.b.oaG 
kc.a.o.a.bJLa 

kc.a.o.a.b.aw.aA 
kca.oa.baAaG 
kca.o.ba.aa 
kc.a.o.b.a.e.aA 
kc.a.o.b.a.m.aG 
kca-o.ba.Ea 
kca.o.b.a.RaA 
kca.o.ba.awaG 
kca.o.baaGa 
kca.o.b.b.a.aA 
kc.a.o.b.b.e.aG 
kc.a.o.b.b.ao.a 
kca.o.b.b.EaA 
kca.o.b.b.RaG 
kca.o.b.b.aAa 
kca.o.b.baG.aA 
kca.Ea.baaG 
kca.Ea.b.m.a 
kca.Ea.b.o.aA 
kca.Ea.b.EaG 
kca.Ea.bawa 
kca.Ea.baA.aA 
kca.Eai>aGaG 
kca.Eba.ea 

kc.a.E.b.a.maA 
kca.Eb.a.oaG 
kc.a.E.b.aJLa 
kca.Eba.awaA 

kca.E.baaAaG 
kca.Eb.ba.a 

kca.Eb.b.e.aA 
6/ 



kca.m-baaaG 
k.ca JTLb.aan.a 

k.ca.m.b.a.o.aA 
kcajiubaiLaG 
k.cajn.b.a.aw.a 
kcajn.ba.aAaA 
k c a.m.baaG.aG 
kca.m.b.b.ea 
kcajTub.b.maA 
kca.m.b.b.oaG 
k.ca.m.b.b.Ra 
k.c.ajn.b.b.aw.aA 
kca-m.b.b.aA.aG 
kca.oa.baa 
kca.o.a.b.e.aA 
k.c.a.o.a.b.maG 
kca^.a.b.Ea 
kca.oa.b.RaA 
kca.oa.bawaG 
kca.oa.baGa 
kca.o.baa.aA 
kca.o.b.a.e.aG 
kca.o.b.aaoa 
kca.oi>a.E.aA 
k.ca.o.b.a.RaG 
k.ca.o.baaAa 
k.ca.o.b.a.aG.aA 
kca.o.b.baaG 
kca.o.b.bjrua 
kca.o.b.bx>.aA 
kca.o.b.b.EaG 
kc.a.o.b.bawa 
kca.o.b.b.aAaA 
kca.o.b.baGaG 
kca.Ea.b.ea 
kc.a.Ea.b.maA 
k.ca.Ea.b.o.aG 
kca-Ea.bita 
kca.Ea.b.aw.aA 

kca.Ea.b.aAaG 
kca.Ebaa.a 
kca.E-ba.eaA 
kca.Eba.maG 
kca.Eba.Ea 
kca.E.ba.RaA 
kca.Eba.awaG 
kca.EbaaGa 
kca.Eb.ba.aA 
kcaJ;.b.b.eaG 
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kcaJLb.b.m.a 
kcaJLbixoaA 

kca.E.b.b.E.aG 

kcaJLb.b.aw.a 

kca.El>.b.aA.aA 

kca Eb.b.aCaG 

kcaJLai>.e.a 

kca.Ra.b.m.aA 

kca.Ra.b.o.aG 

kca.R.a.b JLa 

kca.R.a.baw.aA 

kcaJLa.b.aA.aG 

kca.Rb.a.a.a 

kcaJLb.a.e.aA 

kca.R±>.a.m.aG 

kcaJLb.a.E.a 

kca.R.b.aJLaA 

kca.RJ>.a.aw.aG 

kcaJUxaaG.a 

kca.Rb.b-a.aA 

kca.R.b.b.e.aG 

kcaJUxb.ao.a 

kca.R.bJxE.aA 

kca.R.b.b.R.aG 

kca.R.b.b.aA.a 

kcaJUxb.aG.aA 

kca.awa.ba.aG 

kca .awa.b.nva 

kca.awa.b.o.aA 

kca.aw.aJxEaG 

kca.aw.a.b.aw.a 

kca.aw.a.b.aA.aA 

kcaawa.b.aGaG 

kc.a.aw.b.a^e.a 

kca .a w.ba .maA 

kca.aw.ba.oaG 

kcaaw.ba.Ra 

kcaaw.baawaA 

kca.aw.b3.aA.aG 

kca.aw.b.baa 

kcaawixb.e.aA 

kca aw.b.bjnaG 

kcaawixb.Ea 

kcaaw.b.b.RaA 

kcaaw.b.b.awaG 

kcaaw.b.baGa 

kca.aA.a.baaA 

kcaaAa.b.eaG 

kca.aAa.baoa 



kca.E-b.bjn.aA 

kcaJLb.b.oaG 

kcaJLb.bJLa 

kca.E-b.b.awaA 

kcaJLb-baAaG 

kcaJLa.baa 

kcaJta.b.eaA 

kcaJLa.b.m.aG 

kcaJLa.b.Ea 

k.ca.Ra.b.RaA 

kcaJta.bawaG 

kcaJLa.baGa 

kca.Rbaa.aA 

kca.Rba.eaG 

kcaJUxa.aoa 

kc.a.Rb.a.E.aA 

kca.RbaJLaG 

kc.a.Rb.a.aA.a 

kcaJUxa.aG.aA 

kcaJUxbaaG 

kca.Rb.b.m.a 

kc.aJUxb.o.aA 

kca.RbJxEaG 

kca.Rb.bawa 

kca.Rb.b.aA.aA 

kca.Rb.baG.aG 

kca.aw.a.b.e.a 

kca.aw.a.b.m.aA 

kcaawa.b.oaG 

kca.aw.a.b.Ra 

kcaaw.a.b.awaA 

kca.aw.a.baAaG 

kca.aw.ba.a.a 

kcaaw.ba.eaA 

kca.aw.ba.rn.aG 

kca.aw.b.a.E.a 

kca.aw.ba.RaA 

kcaawixaawaG 

kca.aw.b.a.aG.a 

kcaaw.b.b.a.aA 

kca.aw.bixe.aG 

kca.aw.b.b.ao.a 

kca.aw.b.b.E.aA 

kcaaw.b.b.RaG 

kcaaw.b.b.aAa 

kca.aw.b.b.aG.aA 

kca.aAa.b.a.aG 

kca.aA.a.b.m.a 

kca.aA.a.b.o.aA 



kca.E.b.b-maG 
kca.EJxb.Ea 
kca.E.b.b.RaA 
kc.a.E.b.b.aw.aG 
kca.E.b.baG.a 
kca.Ra.baaA 
kca.Ra.b.e.aG 
k.ca JLa. D.ao.a 
kca.Ra.b.EaA 
kca.Ra.bJLaG 
kca.Ra.b.aAa 
kc3JLa.b3G.aA 
kcaJUxaaaG 
kcaJLba.nxa 
kcaJUxa.o.aA 
kca.Rb.a.EaG 
kca.Rba.awa 
kc.a.R.b.a.aA.aA 
kcaJUxa.aG.aG 
kca.Rb.b.ea 
kca.RbJxm.aA 
kcaJUxb.oaG 
kcaJUxb.Ra 
kca.R-b.b.aw.aA 
kc.a.Rb.b.aAaG 
kca.awa.b.aa 
kcaaw.a.b.e.aA 
kca.aw.a.b.m.aG 
kca.aw.a.b.E.a 
kca.aw.aJxRaA 
kcaaw.a.b.awaG 
kcaawa.baG.a 
kca.aw.b.a.aaA 
kca.aw.b.a.e.aG 
kca.aw.b.aao.a 
kc.a.aw.b.a.E.aA 
kc.aaw.b.a.RaG 
kcaaw.b.a.aAa 
kca.aw.ba.aG.aA 
kca.awJxb.aaG 
kca.awJxb.xna 
kca.aw.b.b.o.aA 
kcaaw.bJxEaG 
kca.aw.b.b.aw.a 
kcaaw.bJxaAaA 
kca.aw.b.baGaG 
kcaaAa.b.e.a 
kca.aA.a Jxm.aA 
kca.aA-aJxo.aG 



kca.EJxbao.a 

kca.EJ>JxE.aA 

k.ca.EJxbJLaG 

kcaJEJxbaAa 

kca.EJxb.aGaA 

kcaJLa.ba.aG 

kca.Ra.bjna 

kcaJLaJxoaA 

kc.aJLaJ>JSaG 

kca.RaJxawa 

k.c.a.RaJxaA.aA 

kca.RaJxaGaG 

kca.Rba.e.a 

kc. a JLb a.nxaA 

kc.aJUxa.o.aG 

k.c.a.RbaJLa 

k.ca.Rbaaw.aA 

k.c.a JLb.a.aA.aG 

k.ca.Rb.b.a.a 

kca.R-b.b.e.aA 

k.c.a .R-b.b.rn.aG 

k.caJLb JxEa 

kca.Rb.b.RaA 

k.ca.Rb.b.aw.aG 

kcaJUxb.aGa 

k.ca.awaJxa.aA 

kca a wa.b.eaG 

kca.aw.a.b.ao.a 

kca.awa.b.E.aA 

kcaawa.bJLaG 

k.ca.aw.a.b.aA.a 

kca.aw.a.b.aG.aA 

kcaawJxaaaG 

k.c.aaw.bajna 

k.ca.aw.b.a.o.aA 

kca.awJxa.EaG 

kca.aw.b.a.aw.a 

k.ca.aw.ba.aA.aA 

k.caawJxaaG.aG 

k.caaw.b.b.e.a 

k.ca.aw.b.b.m.aA 

kcaawixb.o.aG 

kca.awJxb.Ra 

k.ca.aw.b.b.aw.aA 

kca.awJxb.aAaG 

k.ca.aA.a.b.a.a 

k.ca.aAa.b.e.aA 

kc.a.aAa.b.m.aG 

kcaaAaJxRa 
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Icca.aA^a.b.EaA 

k.ca.aA.a.b.aA.a 
k.csuaA-a.b.aG.aA 
fccaaAi>.a^aG 
k.ca.aAi>.aoxia 
Icca.aA.b.a.o&A 
Icca.aA.b.a.EaG 
k.ca4&AJ>.aaw.a 
k.c.a.aA.b.a.aA.aA 
Jcca.aA.b.a-aG.aG 
&.ca.aA.b.b^a 
k-c^LaA-b-b-nuaA 
kca.aA,b.b.o^G 
k.ca.aAJ).b.ILa 
Lcca.aA.b.b.aw.aA 
k.ca.aA.b.b.aA.aG 
k.ca.aG.a.b.a.a 
k.ca.aG.a.b.e.aA 
k.ca.aG.a.b.m.aG 
Jcca.aG.a.b.Ea 
k.ca.aG.a.b.lLaA 
Jcc2uaG.aJb.aw.aG 
Jcca.aG.a.b.aG.a 
k.ca.aGi).a.a.aA 
lcca.aG.b.a.eaG 
k.ca.aG.b.a.ao.a 
IccsLaG.b.a.EaA 
k.ca.aG.b.aJLaG 
k.ca.aG.b.a.aA.a 
k.ca.aG.b.a.aG^LA 
k.C5LaG.b.ba^G 
k.ca.aG.b.b.m.a 
k.ca.aG.b.b.o.aA 
k.ca.aG.b.b.EaG 
k.ca.aG.b.b.aw-a 
Icca.aG.b.b.aA^A 
Icca.aG.b.b.aG.aG 
k.caA.a.a.b.e.a 
k.caA.a.a.b.maA 
k.caA.a.a.b.o.aG 
kx.aA.a.a.bJLa 
k.c.aA.a.a.b.aw.aA 
k.caA^a.ai>.aA.aG 
k.c.aA.a.b.a^.a 
k.caA.a.b.a.e.aA 
kx.aA.a.b.ajn.aG 
k.caA^.b.a.Ea 

k.caA.a.b.aJLaA 



k-ca.aAji.b.EaG k.c.a.aA.a.b.Ra 

k.ca.aA.a.b.aw.a k-c*LaA.a.b.aw.aA 

k.ca.aA.a.b.aA.aA Ioca.aA.a.b.aA.aG 

Ieca.aA.a.b.aG.aG IecaAAi>.a^.a 



k.ca.aA-b.a.e.a 
k.ca.aA.b.a.m.aA 
k.c*LaA.b.a.o.aG 
k.cauaA.b.aJR.a 



k.ca.aA.b.a.e.aA 
k.ca.aA.b.ajB.aG 
k-ca. aAJxa JiLa 
k.ca.aA.b.a.R.aA 



k.ca.aA.b.a.aw.aA k.ca.aA.b.a.aw.aG 
k.ca,aA.b.a.aA^G Ieca.aA.b.a.aG.a 



k.ca.aA.b.b.a.a 
k.ca^AJ>.b.e.aA 
k.ca.aA.b.b.m.aG 
k.ca.aA.b.b.Ea 
k.c.a.aA,b.bJR.aA 



k.ca.aA.b.b.a.aA 
k.ca.aAi>.b.e.aG 
k*ca.aA.b.b.ao.a 
k.ca.aA.b.b.EaA 
k.ca.aAJ>.bJLaG 



k.ca.aA.b.b.aw.aG k.ca.aA.b.b.aA-a 



k-ca.aA.bi).aG.a 
k.ca.aG.a.b.a.aA 
k.ca.aG.a.b.e.aG 
k.ca.aG.a.b.ao.a 
k.c.a.aG.a.b.EaA 
kca.aG.a.bJtaG 
k.ca.aG.a.b.aA.a 
k.ca.aG.a.b.aG.aA 
k.ca.aG.b.a.a.aG 
k.ca.aG.b.a.m.a 
k.ca.aG.b.a.o.aA 
k.ca.aG.b.a.E.aG 
k.ca.aG.b.a.aw.a 



k.ca.aA.b.b.aG.aA 
lcca.aG.a.b.a.aG 
k.ca.aG.a.b.m.a 
k.ca.aG.a.b.o.aA 
k.ca ? aGLa.b.EaG 
2cca.aG.a.b.aw.a 
k.ca.aG.a.b.aA.aA 
k.ca.aG.a.b.aG.aG 
k.ca.aGi> .a.e.a 
k.c.a.aG.b.a.m.aA 
k.ca.aG.b.a.o.aG 
k.ca.aG.b.a.R.a 
k.ca.aG.b.a.aw.aA 



k.ca.aG.b.a.aA.aA k.ca.aG.b.a.aA.aG 
k.ca.aCb.a*aG.aG kx.a.aG.b.b.a.a 



icca.aG.b.b.e.a 
kca.aG.b.b.m.aA 
k.ca.aG.b.b.o.aG 
kca.aG.b.b.R.a 
k.ca.aG.b.b.aw.aA 
k.ca.aG.b.b.aA.aG 
LcaA.a.a.b.a.a 
k.caA.a.a.b.e.aA 
k.c.aA.a.a.b.m.aG 
k.caA^.a.b.Ea 
k.caA-a.a.b.R.aA 



Jeca.aGi).b.e.aA 
k.ca.aG.b.b*m*aG 
k.ca*aGi>JxEa 
k.ca.aG.b.b.R.aA 
Jcca.aG.b.b.aw.aG 
k.ca.aG.b.b.aG.a 
k.c.aA.a.a.b.a.aA 
k.caA.a.a.b.e.aG 
k.c.aA.a.a.b.ao.a 
k.caA.a.a.b.EaA 
k.c.aA.a.a.b.R.aG 



k.caA.a.a.b.aw.aG k.c.aA.a.a.b.aA~a 



k.caA.a .a .b. aG.a 
k.caA.a.b.a.a.aA 
k.caA.a.b.a.e.aG 
IccaA.a.b.a.ao.a 
IccaA.ai>.a.EaA 
k.c.aA.a.b.a.R.aG 



k.c.aA.a.a.b.aG.aA 

k.caA.a.b.a.a.aG 

k.caA.a.b.a.m.a 

k.c.aA.a.b.a.o.aA 

k.caAa.b.a.EaG 

IccaAa.b.a.aw.a 
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k.ca.aA.a.b.R.aA 
k.ca.aA^.b.aw.aG 
k.c.a.aA^.b.aG.a 
k.c.a.aA.b.a^i.aA 
Icca*aA.b-a.e.aG 
k.ca.aA.b.a.ao.a 
k.ca.aAi>.a.EaA 
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k.ca.aA.bi)-a^G 
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Icca^Ai>.b-EaG 
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k.ca.aA.b.b.aA.aA 
k.ca.aA£>.b.aG.aG 
k.ca.aG.a.b.e.a 
k.c.a.aG.a.b.m.aA 
k.ca.aG.a.b.o.aG 
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k.ca.aG.a.b 
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k.ca.aG.b«s.a.a 
k.ca.aG.b.a.e.aA 
k.c.a.aG,b.a.nv.aG 
k.ca.aG.b.a.Ea 
k.ca.aG.b.a.R.aA 
kx.a.aG.b.a.aw.aG 
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k.ca^G.b.b.a.aA 
k.ca.aG.b.b.e.aG 
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Jcca.aG.bi>.aA.a 
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k.caA.a.a.b.oaA 
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k.caA^aJxa.aw.aA 
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k.caA.aJb.a.aw.aG 

k.caA.ai>.a.aG.a 

lccaA.a.b.b.a-aA 

IccaA^a-bixcaG 

iccaA.a.b-fo.ao.a 

k.caA.a.b.b.E.aA 

k.caA^.bl>JLaG 

k.caA.a.b.b.aA-a 

k.caA.a.b±>.aG.aA 

k.caA.e.a.b.a.aG 

k-caA.e.a.b.m.a 

IccaA.e.a.b.o.aA 

k.caA.e.a.b.E.aG 

IccaA.e.a.b.aw.a 
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kx,aA.m.a.b.e.aG 

k.caA.m.a.b.ao.a 

IccaA.m.a.b.&aA 

IccaAjn.a.b.R-aG 

kx.aA.m.a.b.aw.aG 

k.caA.m.a.b.aA.aG 

kx.aA~nua.b.aG.aG 

kx.aA^m.b.a.e.a 

kx.aAjyi.b.a.m.aA 

kxaA.m.b.a.o.aG 

kx.aA.m.b.aJLa 

kx.aA.m.b.a.aw.aA 

kx.aA.m.b.a.aA~aA 

k.caA.m.b.a.aG.aA 

kx.&A.m«b.b.a-aiA 

kx.aA.m.b.b.e.aG 

kx.aA.m.b.b.ao.a 

kx.aA.m.b.b.E^A 

k.caA4n.b.b.R-aG 



kx.aA-a.b.a.aA.a 
IccaA-a.b.a.aG.aA 
kxaA.a.b.b.aaG 
kx.aA~a.b.b.m.a 
k.caA.a.b.b.aaA 
IccaA^J>i).E.aG 
locaA.a.b.b.aw.a 
kx.aA.a.b.b.aA.aA 
IccaA*a.bl>.aG.aG 
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2ccaA.a.b.b.m.aA 
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k.caA,e,a.b.a.a 
kx-aA.e.a.b.e.aA 
k.caA.e.a.b.m.aG 
k.caA.e.a.b.ILa 
IccaA.e-a.b.IR^aA 
kx.aA.e.a.b.aw.aG 
k-caA.e.a.b.aG.a 
kx-aA.e.b.a.a.aA 
k.caA.e.b.a.e.aG 
kcaA.e.b.a.ao.a 
kx*aA.e.b.a.E.aA 
k.c.aA.e.b.a.R.aG 
kx.aA.e.b.a.aA*a 
IccaA.e.b.a.aG.aA 
kx.aA.e±>.b.a.aG 
kx.aAx.b.b.m.a 
k.caA.e.b.b.o.aA 
k.caA.e.b.b.E3G 
kx.aA.e.b.b.aw.a 
kx.aA.e.b.b.aA.aA 
kx.aA-e.b.b.aG.aG 
k.c.aA.m.a.b.e.a 
k.c.aA.m.a.b jn.aA 
k.caA*m.a.b.o.aG 
k.c.aA.m.a,b.Sla 
kx.aA.m.a.b.aw.aA 
kx.aA.m.a.b.aA.a 
kx.aA.m.a.b.aG.a 
k.c.aA.m.b.a.a.aA 
k.c.aA.m.b.a,e.aG 
IccaAjn.b.auao.a 
kx.aA.m.b.a.E.aA 
kx.aA.m.b.a.R~aG 
k.caA-m.b .a. aw. aG 
k.caA.m.b.a.aA.aG 
kx.aA~m.b.a.aG.aG 
kx.aA.m.b.b.e.a 
k.caA.m.b.b.m.aA 
kx.aA.m.b.b.o.aG 
lecaA.m.b.b.R-a 
k.c.aA.m.b.b.aw.aA 

6/ 



k.caA~a.b.a.aA^G 

k.caA.ai>.b.a*a 

k.caA.a.b.b.eaA 

k»caA.a*b.bjn.aG 

k.caA.a.b.b.E.a 

kx*aA.a.b.bJELaA 

kx*aA.a.bJb.aw.aG 

kx.aA-a.b.b.aG.a 

kx.aA.e.a.b.a.aA 

k.caA.e.a.b.e.aG 

kx.aA.e.a.b.ao.a 

k.caA.e.a.b.E.aA 

k.c.aA.e.a.b.R*aG 

kx.aAx.a.b.aA.a 

k.caA.e.a.b.aCaA 

k.caA.e.b.a.a.aG 

k.caA.e.b.a.m.a 

kx.aA.e.b.a.o.aA 

kx.aA.e.b.a.E,aG 

k.caA.e.b.a.aw.a 

k.caA.e.b.a.aA*aA 

kxaA.e.b.a.aG.aG 

k.caA.e.b.b.e.a 

kxaA.e.b.b.m.aA 

k.caAx.b.b.o.aG 

kx.aA.e.b.bJLa 

kx.aA.e.b.b.aw.aA 

k.caA.e.b.b.aA.aG 

k.caA.m.a.b.a.a 

kx.aA.m.a.b.e.aA 

kx.aA.m.a.b.m.aG 

k.c.a A.m.a .b . E. a 

kx.aA.m.a.b.R.aA 

k.caA.m.a.b.aA.aA 
k.c.a A.m.a.b.aG.aA 
kx.aA-m.b.a.a. aG 
kx.aA.m.b.a.m.a 
k.c.a A.m.b.a.o.aA 
kx.aA.m.b.a.E.aG 
k.caA.m.b.a.aw.a 
k.c.aA.m.b.a.aA.a 
k.caA.m.b.a.aG.a 
k.c.aA.m.b.b.a.a 
k.caA.m.b.b.e.aA 
k. c. aA.m.b .b . m.a G 
kxaA.m.b.b.E.a 
kx.aA.m.b.b.R.aA 
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k.caAjxub.b.aw.aG 
k.caAjni>.b.aA.aG 
lccaAjxUxb.aG.aG k.caA.o.a.b.a.a 
kx&A.o.a.b.e.a IcoaA.o.a.b.e-aA 
k.caA.o^a.bjn.aA k.caA.o.a.b.m.aG 
kxaA.o.a.b.o.aG k.caA-o.a.b.Ea 
k.caA.o.a.b.R.a k.caA.o.a.b.RaA 
&x.aA.o.a.b.aw*aA 2ccaA^>.a.b.aw.aG 
k.c&Ao.a.b.aA.aG k.caA.o.a.b.aGLa 
k.caA.o.b.a.a.a kx.aA.oJb.a.a.aA 
k.caA.o.b.a.e.aA k.caA.o.b.a.e.aG 



k*caA.o.b.a.m.aG 
k.caA.o.b.a.Ea 
k.caA.o.b.a.R.aA 



k.<^aA.o.b 
kxaA.o.b.a.E.aA 
kx.aA.o.b.a.RaG 



k.caA.o.b.a.aw.aG k.c.aA.o.b.a.aA.a 



k.caA.o.b.a.aG.a 

k.caA.o.b.b.a.aA 

k.caA.o.b.b.e.aG 

k.caA.o.b.b.ao.a 

k.caAo.b.b.EaA 

k.caAo.b.b.R.aG 

k.caA.o.b.b.aA.a 



kx.aA.o.b.a.aG.aA 
k-caA.o.b.b.a*aG 
kx.aA.o.b.b.m.a 
k.c.aA.o.b.b.o.aA 
k.c.aAo.b.b.E.aG 
kcaA.o.b.b.aw.a 
k.c.aA.o.b.b.aA.aA 



kcaA.o.b.b.aG.aA k.caA.o.b.b.aG.aG 



ZccaAEa.b.a.aG 
IccaAEa.b 

l!cxAA.Ea.b.o.aA 
kcaA.E.a.b.EaG 
k.caA.E.a.b.aw.a 



k.c.aA.Ea.b.e.a 
k.c.aA.E.a.b.m,aA 
k.caAEa.b.o.aG 
k.c.aA.E.a.b.R.a 
k.caAEa.b.aw.aA 



JccaA.Ea.b.aA.aA 2ccaA.E.a.b.aAaG 

k.caA.Ea.b.aG.aG k.caA.Eb.a.a.a 

2ccaAEb.a.<e.a 2ccaA.E.b.a.e.aA 

kx.aA.E.b.a.m.aA k.caA.Eb 

k.caAEba.o.aG kx.&AEb.aJE.a 

kxaA.Eb.a.£U k.caA-Eb.a.RaA 

k.caA.Eb.a.aw.aA k.caA.E.b.a.aw.aG 

k.caA.Eb.a.aA.aG k.caA.E.b.a.aG.a 

k.caAEbi>^a kcaA.E.b.b.a.aA 

k.caAE.b.b.e.aA k.caA.E.b.b.e*aG 



k.caA.E.b.bj3uaG 
2ccaAEb.b.Ea 
k.caA.Eb.bJLaA 



kcaA.Eb.b.ao.a 
kcaA.Ebi>JE.aA 
kcaA.Eb.b.R.aG 



kcaA.Eb-b.aw.aG kcaA.E.b.b.aA.a 
kcaA£.b.b.aG*i kcaA.Eb.b.aG.aA 



kcaA.R.a.b.a.aA 
kc.aAJLa>b.e^G 
kcaA&a.b.ao.a 
kcaAJLa.b.EaA 
kcaAJLa.bJLaG 
kcaA.R.a.b.aAa 



kcaA.Ra.b.a.aG 

k.c.aA,R.a.bjn.a 

k.c.aA.Ra.b.o.aA 

kcaARa.b.E.aG 

LcaA-Ra.b.aw.a 

kc.aA.Ra.b.aA.aA 



kcaAjn.b.b.aAa 
kcaA~m.b.b.aG.a 
kcaA.o.a.b.a.aA 
kcaA.o.a.b.e.aG 
kcaA.o.a.b.ao.a 
kcaA.o.a.b.EaA 
kcaA.o.a.b.RaG 
kc.aA.o.a.b.aAa 
kcaA.o.a.b.aG.aA 
kcaA.o.b.a.a.aG 
kc.aA.o.b.a.m.a 
kc.aA.o.b.a.o.aA 
kcaA.o.b.aJLaG 
kx.aA.o.b.a.aw.a 
kcaA.o.b.a.aA.aA 
kcaA.o.b.a.aG.aG 
kc.aA.o.b.b.e.a 
kcaA.o.b.b.m.aA 
kcaA.o.bi>.o.aG 
kc.aA.o.b.b.Ra 
kcaAo.b.b.aw.aA 
kcaA.o.b.b.aAaG 
kcaA.E.a.b.a.a 
kcaAE.a.b.e.aA 
kc.aA.Ea.b.m.aG 
kcaAEa.bJE.a 
k.caA.E.a.bJLaA 
kcaAEa.b.aw.aG 
kcaA.Ea.b.aG.a 
kcaA.Eb.a.a.aA 
kcaA.Eb.a.e.aG 
kcaA.E.b.a.ao.a 
kcaAEb.a.EaA 
kcaA.E.b.aJR.aG 
kcaA.Eb.a.aAa 
kcaA.E.b.a.aG.aA 
kcaA.Eb.b.a.aG 
kcaAE.b.b.m.a 
kc.aA.E.b.b.o.aA 
kcaAJE.b.b.E.aG 
kcaAE.b.b.aw.a 
kc.aA.Eb.b.aAaA 
kc.aA.Eb.b.aG.aG 
k.c.aA.R.a.b.e.a 
kcaA.Ra.b.m.aA 
kcaA.Ra.b.o.aG 
kcaA.Ra.b.Ra 
kcaAJLa.b 
kcaA.Ra.b.aAaG 



kcaA.ntb.b.aA.aA 
kc&Am.b.b.aG.aA 
kcaA.<xai>.a.aG 
kx^A.o.a.b.m.a 
k.caA.o<a.b.o.aA 
kcaA.o.ai>.EaG 
k.caA.o.a*b.aw.a 
k.caA.o.a.b.aA.aA 
kcaA.oa.b.aG^G 
k.c.aAjo.b.a.e.a 
k.caA.o.b.a.m.aA 
kcaA.o.b.a.o.aG 
kcaA.o.b.aJLa 
k.c.aA.o.b.a.aw.aA 
k.caA.o.b.a.aAaG 
kcaAo.bi>.a.a 
kc.aA.o.b.b.e^A 
k.c.aAo.b.b.m.aG 
kcaA.oi>.b.E.a 
k.caA.o.b.b.RaA 
k.c.aAo.b.b.aw.aG 
kc.&Ao.b.b.aG.a 
kcaAEa.b.a.aA 
kcaA.Ea.b.e.aG 
k.caAEa.b~ao.a 
kcaA.Ea.b.EaA 
kcaA.E.a.bjLaG 
kcaAEa.b.aA.a 
kcaA.E.a.b.aG.aA 
kc.aA.Eb.a.a.aG 
kcaAE.b.a.m.a 
kc.aA.Eb.a.o.aA 
kcaA.Ei>.a.EaG 
k.caA.E.b.a 

k.caA.Eb.a.aAaA 
kcaAEb.a.aG.aG 
kcaA.Eb.b.e,a 
k.c.aA.Eb.b.m.aA 
kcaAEb.b.o.aG 
kcaAE.b-b.Ra 
k.caA.E.b.b.aw.aA 
kcaA.E.b.b.aA~aG 
k.caA.Raixa.a 
k.c.aAJLa.b.e.aA 
k.c.aA.R.ai.m.aG 
kcaAJELa.b.E.a 
kcaAJLa.b.RaA 
kcaAILa.b.aw.aG 
k.c.aAJLa.b.aG.a 
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45 



k.caA.Ra.b.aG-aA kcaAJLa.b.aG.aG k.caA.R.b.a.a.a 

k.c.aAJLb.a.a.aG lcc.aAJU>.a.e.a k.c.aAJU>.a.e.aA 

k.c.aA.R-b.a.m.aA k.caA.R.b.a.m.aG 

kx.aAJLb.a.o.aG k.caAltb.a.E.a 

kx.aA.R.b.a.R.a k.caAJLb.a.R.aA 



k.c.aA.R.b.ajn.a 
k-caAJt.b.a.o.aA 
k. caA.R.b .a .E.aG 
k.caA~Rb.a.aw.a 



k.c.aAJU).a.a.aA 
k.caAJU>»a.e.aG 
k.caA.R.b.a.ao.a 
k.caAJLb.a.EaA 
k.caA.R.b.a.R.aG 



IccaAJLb^.aw.aA kx.aAiU).a.aw.aG k.caAJtb.a-aA.a 



kx.aA.lU).a.aA.aA k.caAJU>.a.aA.aG k.caAJU>.a.aG.a 



k.caA,R-b.a.aG,aG k.caAJLb.b.a.a 

k.caA.R.b.b.e.a kx.aAJR-b.b.e.aA 

k.c.aA.R.b.b.m.aA k.caA*R.b.b.m*aG 

k.caA.R.b.b.o.aG k.caAJLb.b.E-a 

k.caA.R.b.b.R.a kx.aA.ILb.b.lLaA 



k.c.aA.Rb.b.a.aA 
k.caA.Rb.b.e.aG 
IccaAJLb.b.ao^ 
k.caA.IU>.b.EaA 
kx.aA.R.b.b.RaG 



k.caAJLb.a.aG.aA 
k.caAJLb.b.a.aG 
lccaAJl.b.b.nva 
lccaAJLb.b.o.aA 
k.caAJLb.b.EaG 
k.caA.R.b.b.aw.a 
k.c.aA.R.b.b. aA. aA 



k.c.aA.Rb.b.aw.aA kx.aAJLb.b.aw.aG kx.aA.R.b.b.aA.a 

k.caAJLb.b.aA,aG kcaAJLb.b.aG.a k.caA.R.b.b.aG.aA kcaAJLb.b.aG.aG 
k.c.aA-aw.a.b.a.a k.caA.aw.a.b.a,aA kx.aA.aw.a.b.a.aG k.c.aA.aw.a.b.e.a 
kx.aA.aw.a.b.e.aA kcaA.aw.a.b.e.aG k.caA.aw.a.b.nua k.c.aA.aw.a.b.m.aA 
k_c.aA.aw.a.b.nuaG k.caA.aw.a.b.ao.a k.c.aA.aw.a.b.o.aA 

k.caA.aw.a.bx>.aG k.caA.aw.a.b.E.a k.caA.aw.a.b.EaA k.caA.aw.a.b.E.aG 
k.c.aA.aw.a.b.R.a k.caA.aw.a.b.R.aA k.c.aA,aw.a.bJUG k.caA.aw.a.b.aw.a 



k.c.aA.aw.a.b.aw.aA 
k.caA .aw.a.b.aA.aA 
k.caA. a w.a .b .aG.aA 
lcc.aA.aw.b.a.a*aA k.c.aA.aw.b.a.a.aG 
IccaA.aw.b.a.e.aG k.caA.aw.b.a.m.a 
k.c.aA.aw.b.a.nuaG 
k.caA~aw.b.a.o.aG kc.aA.aw.b.a.Ra 



kcaA.aw.a.b.aw.aG k.c.aA.aw.a.b.aA.a 
lcc.aA.aw.a.b.aA-aG k.caA*aw.a.b.aG.a 
k.c.aA.aw.a.b.aG.aG k.caA~aw.b.a.a.a 
k.caA.aw.b.a.e.a k.caA^aw.b.a.e.aA 
k.c.aA.aw.b.a.m.aA 
k.caA.aw.b.a.ao.a k.c.aA.aw.b.a.o.aA 
lccaA.aw.b.a.KaA k.caA^wi>.aJLaG 



k.c.aA.aw.b.aJLa k.caA.aw.b.a.R.aA k.c.aA.aw.b.a.R.aG k.caA.aw.b.a.aw.a 



k.caA.aw~b.a.aw.aA 
k.c.aA.aw.b.a.aA.aA 
k.caA.aw.b.a.aG.aA 
lccaA.aw.b.b.a.aA kx.aA.aw.b.b.a.aG 
k.caA.aw.b.b.eaG k.c.aA.aw.b.b.m.a 
kcaA.aw.b.b.m.aG 
lccaA.awi>.b.o.aG kx.aA.aw.b.b.Ea 



k.caA~aw.b.a.aw.aG k.caA-aw.b.a.aA.a 
IccaA.aw.b.a.aA.aG k.caA.aw.b.a.aG.a 
k.caA.aw.b.a,aG.aG k.caA.aw.b.b.a.a 
k-caA.aw.b.b.e.a k.c.aA.aw.b.b.e.aA 
k.c.aA.aw.b.bjn.aA 
k.c.aA.aw.b.b.ao.a k.caA.aw.b.b.o.aA 
k.c.aA.awi)i>,EaA k.caA.aw.b.b.EaG 



35 kcaA.aw.bi).R.a kx.aA.aw.b.bJUA k.c.aA.aw.b.bJLaG lcc.aA.aw.b.b.aw.a 



k.caA*aw.bi>.aw.aA 
k.caA.aw\b±>.aA.aA 
k.caA.aw.bi>.aCLaA 
k.caA.aA.a.b.a*aA k.c.aA~aA.a.b.a.aG 
k.caA^aA-a.b.e.aG k.c.aA.aA.a.b.m.a 
k.caA~aA-a.b.m.aG 
k.caA.aA-a.b.o.aG k.c.aA~aA~a.b.E.a 



k.c.aA.aw.b.b.aw.aG k.c.aA.aw.b.b.aA.a 
lccaA.aw.b.b.aA.aG k*caA.aw.b.b.aG.a 
k~caA~aw.b.b.aG.aG k-c.aA.aA.a.b.a.a 
IccaA.aA.a.b.e.a k.caA.aA.a.b.e.aA 
k.c.aA.aA.a.b.m.aA 
k.c.aA.aA.a.b.ao.a k.caA.aA.a.b.o.aA 
k.c.aA.aA.a.b.EaA k.caA.aA.a.b.E.aG 



iccaA.aA.a.b.R.a k.caA.aA.a.b.R.aA k.c.aA.aA.a.b.R.aG k.caA.aA.a.b.aw.a 



kx.aA.aA.a.b.aw.aA 
kx.aA.aA-a.b.aA.aA 
kx.aA-aA.a.b.aG.aA 
k,caA-aA.b-a.a,aA kcaA.aA.b.a.a.aG 
k.c.aA,aA.b.a.e.aG k.c.aA.aA.b.a.m.a 
k.caA.aA-b.a.nuaG 



k.c.aA.aA.a.b.aw.aG k.caA.aA.a.b.aA.a 
k.c.aA.aA.a.b.aA.aG k.caA.aA.a.b*aG.a 
IccaA.aA.a.b.aG^G k.caAaA.b.a.a.a 
k.c.aA.aA.b.a.e.a k.caA.aA-b.a.e.aA 
k.c.aA.aA.b.a.m.aA 
lcc.aA.aA.b.a.ao.a k.c.aA.aA.b.a.o.aA 
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k.caA.aA.b.a.o^G k.caAaAb.a.Ea k.c.aAaAb.a.EaA kcaAaAb.* F a r 
k.caA.aA.b.a.R.a k.caA.aA.b.a JUA k.caAaA_ b a R*r r^T^M! G 
k.c.aAaA.b.a.aw.aA ^Ia^k ^" A ^* ajlwa 

k.caA.aA.b.a.aAaA alb atTfr 

k.caAaA.b.a.aG.aA G k-caAaAb.a.aG.a 

l,,.,.. . a, *.caAaAb.a.aG.aG Icc-aA.aAJ>Jj^a 

£££5^ i^i^ 

kx.aA.aA.b.b.aA.aA EjE^tt^ 
k.caA.aAb.b.aGaA LcaAaA^.b^aGaG ********** 

^ actbt aA " h ^ J^G^G k.caA.aG.a.b.e.a 

kcalaS'b'Ea ' t" p°1 ^^^^ k.caAaG.a.b.o.aG 

kicataGa blaA R^G h ^ 

k.c.aA3G. a .b. a w.r, ^ Gab RaG ^^tT 3 ^ c - aA - a G^-aw.aA 

k.c.aAaG.a.b.aA.a k.c.aAa&a.b.aA.aA 

k.caAaG.a.b.aGa k.caA.aOa.b.aG.aA 

k.caAaGb.a.a.a k.caAaG.b.a.a.aA 

^nh'ri, t*^**"* k-c^Ob^G J1S£K£^ 
k.ca^aG.b.a.E^ k.caA,>G.b.aE.aG IccaAaGboiJU IccaA^Cb^aA 



k.c.aA.aG.a.b.aw.aG 
k.caA.aG.a.b.aAaG 
k.caAaG.iLb.aG.aG 
k.caAaG.b.a.a.aG kcaAaG-b.a.e.a 



k.caAaG.b.a.R.aG k.caAaG.b.a.aw.a 
k.c.aA.aG.b.a.aw.aG 

k.caAaG.b.a.aA.aG 
k.caA.aG.b.a.aG.aG 
k.caA.aG.b.b.a.aG k.caA.aG.b.b.e.a 
JccaA.aG.b.b.m.a k.c.aAaG.b.bjn.aA 



k.caA.aG.b.a.aw.aA 
k.c.aAaG.b.a.aAa k.taA.aG.b.a.aA.aA 
k.caA.aG.b.a.aG.a k.caAaG.b.a.aG.aA 
k.caAaG.b.b.a.a k.caAaGi>.b.a.aA 
k.caA.aG.b.b.e.aA k.c.aAaG.b.b.e^G 

k.caA.aG.b.b.m.aG 



Easte z^ttt? 

L^aChh llr ^ a ^.EaG kcaA.aGi.b.Ra k.c.aA^G.b.b.RaA 
k.caA.aG.b.b.RaG kcaA.aG.b.b.aw.a kca>LaGi).b.aw.aA 



k.caA.aG-bi>.aw.aG 
k.caA^G.b.b.aA.aG 
k.c.aA^G.b*b^OaG 



k.caG.a.a.b.a.aG 
k.c.aCa.a.b.nua 
k.c.aG.a.a.b.<xaA 
k.caG^a.b.EaG 
k-caG*a.a.b.aw.a 
JccaG.a.a.b.aA.aA 
k.caG.a.ai>.aG.aG 
k.caG.a.b.a.e.a 
k.c.aCa.b.a.m.aA 
k.caG,a.b.a.aaG 
kc.aG.a.b.a.ILa 



k.caG.a.a.b.e.a 

k.caG.a.a.b.m.aA 

k.caG.a.a.b.o.aG 

k.caG.a.a.b.R.a 

k-caG.a.a.b.awaA 

lccaG.a«a.b.aA.aG 
k.caGa.b»a.a.a 
kcaG.a.b.a.eaA 
lccaG-a.b.a.m.aG 
kcaG.a.b.a.ILa 
kx-aG.a.b.a.RaA 



k.caA.aGi>.b.aA.a k.c.aA.aG.bi>.aA.aA 
kcaA.aQb.b.aG.a k.caA.aG.b.b.aG.aA 

k.caQa.a.b.a.aA 



k.caaa.b,a.awaA Jcc.aG.a.b.a.aw.aG 



kcaG.a.a-b.a.a 

lccaG*a.a.b.e.aA 

k.caG.a.a.b.maG 

k.c.aG.a.a.b.E.a 

kx.aG.a.a.bJLaA 

k.caG.a*a.b.aw.aG 

kcaG.a.a.b.aG.a 

kcaG.a.b.a.a.aA 

kcaGa.b,a.e^G 

kcaG.a.b.a.ao.a 

kcaG.a.b,a.EaA 

kcaG.a.b.aJtaG 

kcaG.a.b.a*aA.a 
t>7 



kcaGa.a.b.e.aG 
kcaG.a.a.b.ao.a 
kcaCa.ai.b.E.aA 
k.caG^.a.bJtaG 
k.caG.a.a.b.aA.a 
kcaG.a,a.b.aG.aA 
kcaG.aixa.auiG 
kcaG.ai>.a.m.a 
kcaG.aixa.caA 
kcaG.ai>.a.E.aG 
kcaG.a.b.a.aw.a 

kcaG.a.b.a.aA.aA 
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IccaG.a.b-a.aA-aG 

k.caG.a.b.b.a.a 

k.caG.a.b.b.e.aA 

lccaG.a.b.b.m.aG 

k.caG-a.b.biLa 

lccaG.ai>.bjLaA 

kcaG.a.b.b~aw.aG 

lccaG.a.b.b.aG.a 

lccaG.e.a.b.a.aA 

lccaG.e.a.b.e.aG 

k.caG.e.a.b.ao.a 

k.caG.e.a.b.E.aA 

k.caG.e.a.bJtaG 

lccaG.e.a.b.aA.a 

kcaG.e.abaG.aA 

kx.aG.e.b.a.a.aG 

lccaG.e.b.ajn.a 

kx.aG.e.b.a.o.aA 

k.caG.e.b.a.E.aG 

lccaG.e.b.a.aw.a 

lccaG.ei>.a.aA~aA 

lccaG.e.b-a.aG.aG 

lccaG.e.b.b.e.a 

kx*aG-e.bixm.aA 

k.caG.e.b.b.<xaG 

lccaG.e.b±>.R.a 

kx.aG.e.b.b.aw.aA 

)ccaG~e.b.b.aA.aG 

lccaG.m.a.b.a.a 

k.caG.m.a.b.e.aA 

IccaG.m.a.b.iTLaG 

lccaG.m.a.b.E.a 

k.caG.m.a.b.R.aA 

lccaG.m.a.b.aw.aG 

lccaG.xxLab.aA.aG 

kx.aG.m.b.a.a.a 

IccaG.m.b.a.e.aA 

lccaG.m.b.aJiuaG 

lccaG.m.b.a.E.a 

kx.aG.m.b.a.R.aA 

kx.aG.m.b-a.aw.aG 

lccaG.m.b.a.aA.aG 

lccaG.m.b.b-a.a 

kx.aG.m.b.b.e.aA 

kx.aGjn.b.bjTLaG 

k.caG.m.b.b.E.a 

lccaG.m.b.b.R.aA 

k.caG.m.b.b.aw.aG 

k.caG.m.b.b.aA~aG 



lccaG.a.b.a.aG.a 

lccaGa.b.b.a.aA 

lccaG.a.b.b.e.aG 

k.caG.ai>.b.ao.a 

lccaG.a.b.b.E^A 

k.caGai).bJLaG 

lccaG.aJxb.aA~a 

k.caG-a.b.b.aG3A 

lccaG.e.a.b.a.aG 

lccaG.e.a.bon.a 

k.caG.e.a.b.o.aA 

kx.aG.e.aJxEaG 

k-caG,e.a.b.aw.a 

IccaG.e-a.b.aAaA 

k.caG.e.a.b.aG.aG 

kcaG.e.b.a.e.a 

kx.aG.e.b.a.m.aA 

lccaG.e.b.a.o.aG 

lccaG.e.b.a.R.a 

kcaG.e.b-a.aw.aA 

k.caG.e.b.a.aA.aG 

k.caG.e±>.b.a>a 

k.caG.e.b.b.e.aA 

IccaG.e.b.bjTLaG 

kx.aG.e.b.b.E.a 

lccaG.e.b.b.R.aA 

k.caG.e.bi).aw.aG 

k.caG.e.b.b.aG.a 

kx.aGjn.a.b.a.aA 

k.caG.m.a.b.e.aG 

kx.aG.m.a.b.ao.a 

k.caG.m.a.b.E.aA 

k.caG.m.a.b.R.aG 

kx.aGjn.a.b.aA.a 

kcaG.nua.b.aG.a 

kx.aCm.b.a.a.aA 

lccaG.m.b.a.e.aG 

IccaCm.b.a.ao.a 

lccaG.m.b.a.EaA 

k.caG.m.b.a.R.aG 

lcc.aGjn.b.a.aA.a 

kx.aG»m.b.a.aG.a 

lccaG.m.b.b.a.aA 

kx.aG.m.b.b.e.aG 

k.caG.m*b.b.ao.a 

lccaG.m.b.b.EaA 

k.caG.rrLb.b.R.aG 

k.caGjni).b.aA.a 

lccaG.m.bi>.aG.a 



kx.aG.aixa.aG.aA 

lccaG-a.b.b.a^G 

k.caG.a.b.b.m.a 

IccaCa.b.b.o.aA 

lccaG.a.b.b.RaG 

k.caG.a.b.b.aw.a 

IccaCaixb.aA-aA 

k.caG.a.b.b.aG.aG 

lccaG.e.a.b.e.a 

IccaG.e.a.bjTLaA 

lccaG.e.a.b.o.aG 

k.caG.e.a.b.Ra 

k.caG.e.a.b.aw.aA 

k.caG.e.a.b.aA.aG 

lccaG.e.b.a.a.a 

kx.aG.e.b.a.e.aA 

k.caG.e.b.a.m.aG 

k.caG.ei>.a.E.a 

k.caG.e.b.a.R.aA 

kx.aG.e.b.a.aw.aG 

lccaG.e.b.a.aG.a 

kcaG.e.b.b.a.aA 

kx.aG.e.b.b.e.aG 

k.caG.e.b.b.ao.a 

kx.aG.e.b.b.E.aA 

lccaG.e.b.b.R.aG 

k.caG.e.b.b.aA.a 

kx.aG.e.b.b.aG.aA 

kx.aG.m.a.b.a.aG 

kx.aG.m.a.b.ni.a 

kx.aGjn.a.b.o.aA 

kx.aG.m.a.b.RaG 

lccaGjn^.b.aw.a 

k.caG.m.a.b.aA.aA 

kx.aG.m.a.b.aG.aA 

k.caGjit.b.a.a.aG 

k.caG .m.b.a.m.a 

k.caG.m.b.a.o.aA 

kx.aG.m.b.a.E.aG 

lccaGjn.b.a.aw.a 

kx.aG.m.b.a.aA.aA 

k.caG.m.b.a.aG.aA 

kx.aG.m.b.b.a.aG 

k.caG*m.b.bjn.a 

kx.aG.m.b.b.o.aA 

k.caGjn.b.b.E.aG 

kx.aG.m.b.b.aw.a 

kx.aG.m.b.b.aA.aA 

k.caG.m.bixaG.aA 

fpt 



kx.aG.a.b.a.aG.aG 

lecaCa.b.b.ca 

kx.aG.a.b.b.nuaA 

k.caG.a.b.b-0-aG 

kx.aG.a.b.b.R.a 

iccaG.a.b.b.aw^A 

kx.aG.a.b.b.aA.aG 

kx.aCe.ai>.a.a 

k.caG.e.a.b.e.aA 

kx.aG.e.a.b.m.aG 

kx.aG.e.a.b-Ea 

k.c.aG.e.a.b.R-aA 

k.caG.caixaw.aG 

k.caG.e.a.b.aG.a 

kx.aG.e.b.a.a.aA 

k.caGx.b.a.e.aG 

kx.aG.e.b.a.ao.a 

k.caG.ei>.a.E.aA 

kx.aG.e.b.a.R.aG 

k.caG.e.b.a.aA.a 

k.caG.e.b.a.aCaA 

k.caG.eixb.a.aG 

k,caG.e.b.bjrua 

k.caCe.b.b.o.aA 

kx.aG.e.b-b.E.aG 

kx.aG.e.b.b.aw.a 

k.c.aG.e.b.b.aA.aA 

kx.aGLe.b.b.aG.aG 

k.c.aG.m.a.b.e.a 

k.c.aG.m.a.b.m.aA 

k.caG.nua.b.o.aG 

k.caG.m.a.b.R.a 

k.caG.m.a.b.aw.aA 

kx.aG.nva±>.aG.aG 

k.caG.m-b.a.e.a 

k.c.aG.m.b.a.m.aA 

kx.aG.m.b.a.o.aG 

kx.aG.m.b.a.R-a 

kx.aCm.b.a.aw.aA 

k.caCm.b.a.aG.aG 

kx.aG.m.b.b.e.a 

kx.aG.m.b.b.m.aA 

k.caCm.b.b.o.aG 

kx.aG.m.b.b.Ra 

kx.aCm.b.b.aw.aA 

k.caG.m.b.b.aG.aG 
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kcaG.o.a.b.a.a 

kcaG.o.a.b.eaA 

kcaG.o.a-b.nuaG 

kcaG.ouLb.Ea 

kcaG.o.a.bJUA 

kcaG.04Lb4w.aG 

kcaG.aa.b4iGa 

kcaG.o.b.a.a.aA 

kcaG.oJ>.a.e.aG 
kcaG.oixa.aaa 
kcaG.o.b^.ELaA 
kcaG.o.b.aJLaG 
kcaG.o.b.a.aAa 
kcaG.o.b.a.aG.aA 
kcaG.o.b.b.a4rt3 
kcaG.o.b.b.m.a 
kcaG.o.b.b.o.aA 
kcaG.o.b.b.EaG 
kcaG.o.b.b.aw.a 
kcaG.o.b.b.aA4iA 
kcaG.o.b.b.aG.aG 
kcaG.E.a.b.ea 
kcaG.Ea.b.m.aA 
kcaG.Ea.b.oaG 
kcaG.Ea.bJU 
kcaG.Ea.b.aw.aA 
kcaGE.a.b.aAaG 
kcaG.Eb4La.a 
kcaG.Eb.a^aA 
kcaG.E.b.a.m.aG 
kcaG.Eb-a.Ea 
kcaG.E.b.a.RaA 
kc41G.Eb4Law.aG 
kcaG.Eb^LaG^ 
kcaG.Eb-b4LaA 
kcaG.Eb-b.e41G 
kcaG.Eb.b.ao.a 
kcaG.Eb-b.EaA 
kcaG.EJ>.biUG 
kcaG.Eb-b.aA41 
kcaG.Eb-b.aG4iA 
kc.aGJLai).a4iG 
kcaGJR.a-b.m.a 
kcaG.Ra.b.o.aA 
kcaG-Ra.b.EaG 
kcaGJU-b.aw.a 
kcaG.Ra.b4LAaA 
kcaG.Rai>-aG.aG 
kcaGJLb.a.e.a 



kcaG.o.a.b.a.aG 
kcaG.o.a.bjxua 
kcaG.o.a.b.o.aA 
kcaG.o^.b.RaG 
kcaG.o.a.b.aw.a 
kcaG.o.a.b.aA-aA 



kcaG.o.a.b.a.aA 
kcaG.04Lb.e.aG 
kcaG.o.a.b.ao.a 
kcaG-o.aJ>.EaA 
kcaG.aa-b.RaG 
kcaG.o^i>.aA~a 
kcaGx>4Lb4KlaA 
kcaG.ab.a-a.aG 
kcaG.o*b*a jrua 
kcaG.o.b.a.o.aA 
kcaG.ob.a.EaG 

kcaG.ab.a4nv.a 

kcaG-ab.a^A-aA kcaG.o.b.a.aA.aG 
kcaG-o.b.a.aG.aG kcaG-o.bi>4La 



kcaG.o.b.a.e.a 
kcaGab.a.m.aA 
kcaG-o.b.a.o.aG 
kcaG.o.b.a-Ra 
kcaG.o.b.a.aw.aA 



kcaG.o.b.b.e.a 
kcaG.o.b.b.m.aA 
kcaG.o.b.b-o.aG 
kcaG.ob-b.Ra 



kcaG.o.b.b.e.aA 
kcaG.o.b.bjiLaG 
kcaG.o.b.b.Ea 
kcaG.o.b.b.RaA 



kcaG-o.b-b-aw.aA kcaG.o.b.b4iw.aG 
kcaG.o.b.b.aA.aG kcaG.o.b.b.aG.a 



kcaG-Ea.b.a.a 
kcaG.Ea.b.e4LA 
kcaG.E4Lb.maG 
kcaG.Eai>.Ea 
kcaG-Ea-b.RaA 



kcaG.E.a.b.a.aA 
kcaG.E.a.b.e.aG 
kcaG.Ea.b.ao4i 
kcaG.Ea.b.EaA 
kcaG.Ea.b.RaG 



kcaG.Eai>4*w.aG kcaG.E.a.b.aA4i 
kcaG.EaJ>.aG.a kc.aG.Ea.b.aG.aA 



kcaGJE.b.a.a.aA 

kcaG.E-b4Le.aG 

kcaG.Eb.aao.a 

kcaG.Eb4LE.aA 

kcaG.Eb-a.RaG 

kc.aG.Eb41.aA41 



kcaG.E.b.a.a.aG 
kcaG.E.b.a.m.a 
kcaG.E.b.a.o.aA 
kcaG.Rb.a.EaG 
kcaG.E.b.a.aw.a 
kcaG.E.b.a.aA4*A 



kcaG.Eba.aG.aA kcaG.Eb.a.aG.aG 
kcaGJLb-b-a^G 
kcaG.Eb.b.m.a 
kcaG.Eb.b.o.aA 
kcaG.Eb-b.EaG 
kcaG.Eb.b4iw.a 



kcaG.E.b.b.e.a 
kcaG.Eb.bjj\4tA 
kcaG.E.b.b.aaG 
kcaG-E.b.b.Ra 
kcaG.E.b.b4iw.aA 



kcaG.E-b.b4iA.aA kcaG.Eb.b.aA4iG 
kcaG-Eb-b.aG.aG kcaG.Ra.b.a.a 



kcaG-Ra.b.e.a 
kc.aG.Ra.bjn.aA 
kcaGR4Lb.o.aG 
kcaGJR-a.bJLa 



kcaG.Ra.b.e.aA 
k.caG.Ra.b.m.aG 
kcaG.Ra.b.E.a 
k.caG.Ra.b.RaA 



kc4iG.Ra.b.aw.aA kc.aG.Ra.b.aw.aG 
kcaGJLai).aA.aG kcaGJU.b.aG.a 
kcaGJU)4La.a kcaG.Rb.a.a.aA 
kcaG.Rb.a.e.aA kcaGJLb.a.e^G 



k.caG.o.aJ>.e.a 
kcaG.o.a.bjn.aA 
kcaG.o.a.b.oaG 
kcaG.o.a.b.Ra 
kcaG.o.aub.aw.aA 
kcaG.o.a.b.aA~aG 
kcaG.o.b4ta4i 
kcaG.o.b.a.e4LA 
kcaG.o.b.ajn.aG 
kcaG.ab4i.Ea 
kcaG.o.b.a.RaA 
kcaG.o.b.a.aw.aG 
kcaG.o.b.a.aG.a 
kcaG.o.b.b.a.aA 
kcaG.o.b.b.e.aG 
kcaG.ab.b.ao.a 
kcaG-o.b-b.EaA 
kcaG.o.b.b.RaG 
kcaG.o.b.b.aA4i 
kcaG.o.b.b.aG.aA 
kcaG.Ra.b.a.aG 
k.caG.Ea.b.m.a 
kcaG.E.a.b.o.aA 
kcaG.E.a.b.EaG 
kcaG.Ea.b.aw.a 
kcaG.Ea.b.aA.aA 
kcaG.Ea.b.aG.aG 
kcaG£.b.a.e.a 
k.c.aG.E.b.a.m.aA 
k.caG.Eb.a.o.aG 
kcaG.Eb.aJLa 
kcaG.Eb41.aw.aA 
kcaG.Eb.a4LAaG 
kcaG.Eb.b4i.a 
kcaG.Eb.b.eaA 
k.caG.Eb.bjn.aG 
kcaGE.b.b.Ea 
kcaG.Eb.b.RaA 
kcaG.Eb.b41w.aG 
kcaG.Eb.b.aGa 
k.C4iG.R.a.b.a.aA 
kcaG.R.a.b.e4iG 
kcaG.Ra.b.ao.a 
kcaG.Ra.bE.aA 
kcaGJLai>.R.aG 
kc.aG.Ra.b.aA.a 
kcaGJLa.b.aG.aA 
kcaG.Rb.a.a.aG 
kcaG.Rb.a.m.a 
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iLc.aGJtb.aJTLaA k.caGJLb.a.m.aG k.caG-Rb.a.ao.a k.c.aG.Rb.a.o.aA 

k.caGJU>.a.o-aG k.caG.Rb.a.E.a k.caGJU>.a.E.aA k.caGJtb^.E-aG 

kx.aG .Rb.a.Ra kx.aG.Rb.a.RaA k.c.aG.Rb.a.RaG k.caG JLb.a.aw.a 

LcaGRbaawaA k.caGJRi>.a.aw.aG k.caGJtb.a.aA.a k.caG.Rb.a.aA.aA 

lccaG.Rb.a.aA.aG k.caGJLb.a.aG.a k-caGJLb.a.aG.aA k~caG.Rb.aaG.aG 



k.caGJLb.b.a.a 

k.caGJU>i>.e.aA 

IccaG-Rb.bJiLaG 

k.caG.Rb.b.Ra 

k.caGJU>.b.RaA 



k.caGJU>i>.a.aA 

k.caGJU>.b*e.aG 

k.caG.Rbi).ao.a 

k.caGILb.b.E.aA 

k.caG.Rbi>.RaG 



IccaGJLb.b^aG 

k.caGRbi>.ina 

k.c.aGJti>.b.o.aA 

k.caGJUxb.E^*G 

k.caG.Rbixaw.a 
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q.caA.aA.a.b.aw.aG q.caA.aA.a.b.aA.a q.c.aA.aA.a.b.aAaA 
q.caA.aA.a.b.aA.aG qx.aA.aA.a.b.aG.a 
q.caA.aA.a.b.aG.aG q.caA.aA.b.a.a.a 
q.caA.aA.b.a.a.aG qx.aA.aA.b.a.e.a qx.aA.aA.b.a.e.aA 
q.caA.aA.b.a.m.a q.caA.aA.b.a.m.aA 

q.caA.aA.b.a.ao.a q.c.aA.aA.b.a.o.aA q.caA.aA.b.a.o.aG q.caA.aA.b.a.E.a 

q.caA.aA.b.a.E.aA q.caA.aA.b.a.E.aG qx.aA.aA.b.a.R.a qx.aA.aA.b.a.R.aA 
q.caA.aA.b.a.RaG q.caA.aA.b.a.aw.a q.caA.aA.b.a.aw.aA 

q.caA.aA.b.a*aA.a qx.aA.aA.b.a.aA~aA 
qx.aA.aA.b.a.aG.a 
q.caA.aAi>.b.a.a 
qx.aA4LA.b.b.e.aA 



q.caA~aw.b.a.aG.aA 

q.caA-aw.b.b.a.aA 

q.caA^iw.bi).e.aG 

q.caA.aw.b.b.m.aG 

q.caA-aw.b.biLa 

q.c.aAaw.bl).RaA 



qx.aA.aw.bb.aG.aA 
q.caA.aA.a.b.a.aA 
q.caA.aA.a.b.e.aG 
q.c.aA.aA.a.b.m.aG 



q.caA.aA.a.b.aG.aA 
q.caA.aA.b.a.a.aA 
q.c.aA.aA.b.a.e.aG 
q.c.aA.aA.b.a.m.aG 



q.caA.aA.b.a.aw.aG 
q.caA.aA.b.a.aA.aG 
q.caA.aA.b.a.aG.aG 
qx.aA~aA.b.b.a.aG q.caA.aA.b.b.ea 
q.caA.aA.b.b.m.a qx.aA.aA.b.b.m.aA 



q.caA.aA.b*a.aG~aA 
q.caA.aA.b.b.a.aA 
qx.aA.aA.b.b.e.aG 
qx.aA.aA.b.b.m.aG 



qx.aA.aA.b.b.ao.a q.caA.aA.b.b.o.aA q.caA.aA.b.b.o.aG qx.aA.aA.b.b.E.a 



q.caA-aAi>.b.Ra q.caA.aA.b.b.R.aA 
q.caA.aA.b.b.aw.aA 

qx.aA.aAJb.b.aA.a q.caA.aA.b.b.aA.aA 
qx.aA~aA.b.b.aG-a q.c.aA.aA.b.b.aG.aA 



qx.aA.aA.b.b.RaA q.caA.aA.b.b.E3G 
q.caA.aA.b.bJUG q.caA.aAi>.b.aw.a 
qx.aA.aA.b.b.aw.aG 
q.caA.aAJxb.aA.aG 
q.caA.aA.b.b.aG.aG 
q.caA. aG.ai>.a .a qx*A~aG.a.b.a.aA 
q.c.aA.aG.a.b.e.aA qx.aA^G.a.b.e.aG 
q.caA.aG.a.b.m.aG q.caA.aG.ai>.ao.a 
q.caAoiG.a.b.E^ q.caA.aG.ai>.EaA 
q.caA.aG.a.b.RaA q.caA.aG.a.bJUG qx.aA^*G.a.b.aw.a 



q.caA.aG.a.b.a.aG 
q.caA.aG.a.b.m.a 
q.caA~aG.a.b.o.aA 
q.caA*aG.ai>.EaG 



q.caA.aG.a.b.e.a 

q.caA.aG.a.bJii.aA 

q.caA.aG.a.b.o.aG 

q.caA.aG.a.b.R.a 

q.c.aA.aG.a.b.aw.aA 
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qt^SSSCS q.caAaG.a.b.aAa q.caAaG.a.b.aA^A 

ataA^tbaafc q**AaGa.b.aGa q.caAaG.a.b.aG.aA 

q-caA.aG.a.b.aG.aG q-caAaGb-a.^ q.caAaGb.a.a.aA 

q.caA.aG.b.a.e.a q.caAaGb.a.e.aA q.c.aAaG.b.a.e.aG 

q.caAaG.b.a.nuaA q.caAaG.b.a.nuiG q.caAaG.b.«Lao.a 

q-caA.aG.b3.ouiG q.caA.aGJ>^a q.caA.aG.b.a.E.aA 

J^ 8 ?? a q ' caA - aGb - aJtaA q caA.aab.a JLaG 

J^^Si""?^ qcaAaGb^awuiG 
q.caA^G.b.a.aA.aA qcaAaCb-a^AaG 

?^ a ?^' q.caA.aG.b.a.aG^G 
qx.aA.aGb.b4LaA q.caAaG.b.b.a.aG q.c.aAaGb.b.e.a 
- qcaA3G.b^.e^G q.caA.aG.b.b.in.a qx.aA.aGb.bjn.aA 

SSJJSJS^ qCa ^!?Si°- a q-"A.aGJ,.b.o^A q.caAaG.b.b.o.aG 
J^t, q.caAaG.b.b.EaA q.caAaG.b.b.ILaG q.caAaG.bi,JLa 
q.caAaGb.b.RaA q.caAaGb.bJUG q.caAaG.b.b.aw.a 



qx.aA.aGb.ajiL a 
q.caA.aG.b.a.o.aA 

qxaA.aG.ka.EaG 

qcaA.aG.ba.aw. a 

q.caA^aCb.a.aAa 

q.caA.aGb.a.aGa 

q.caA.aCb.b.a.a 

q.caA-aG.b.b.e.aA 



qx.aA.aCb.b.aw.aG 
q.caA.aCb.b.aA.aG 
qx.aA.aGb.b.aGaG 



q.caGa.a.b.a.aG 
q.caG.a.ai)jn.a 
q.caGa.a.b.o.aA 
q.caQaai>.EaG 
q.caGa.a.b.aw.a 
q.caGa.a.b.aA.aA 
q.caG.a.a.b.aCaG 
q.caGai).a.e*a 
q.caGa.b.a.m.aA 
q.caGa.b.a.o.aG 
qcaCa.b.a.R.a 
q.caG.a.b.a.aw^A 
qx.aCa.b.a.aA.aG 
qx.aG.a.bi>.a.a 
q.caG.a.b.b,eaA 
q.caG.aJ>.bjruaG 
qx.aGai>J>.Ea 
q.caCa.b.b.R.aA 
qcaG.a.b.b.aw.aG 
q.caG.a.bi).aG.a 
qx.aGe.a-b.a-aA 
q.caGe.a.b.e.aG 
qx.aG.e.a.b-ao.a 
q.caG.e.a.b.E.aA 
qx.aGe.a.b.RaG 
q.caGe^.b.aA.a 
qx.aGe.a.b.aGaA 
q.caGe.b.a.aaG 
q.caG.e.b.ajn»a 
q.caG.eb.a.oaA 
qx.aGe.b.a.EaG* 



qxaGa.a.b.e.a 
qx.aGa.a.b.m.aA 
q*caGa.ai>.o.aG 
q.caGa.a.bJt-a 
qcaGa.a.b.aw.aA 
q.caGuia.b.aA^G 
qcaG.a.b.a.a.a 
q.caGa.b.a.e.aA 
q.caGa.b.a.m.aG 
qcaCa.b-a.Ra 
q.caG.ai).a.RaA 
q.caGa.b.aaw.aG 
qcaCa.b.a.aGa 
qx.aGa.b.b.a.aA 
q.caGa.b.b.e.aG 
q.caG.a.bi>.ao.a 
q.caGa.b.b.EaA 
qx.aGa.bi>.R.aG 
qx.aGa.b.b.aA.a 
q.caGa.b.b.aGaA 
qxaG.e.a.b.a.aG 
qx.aG.e.a.b.m.a 
qx.aG-e.aJxo.aA 
qxaG.e.a.b.EaG 
q.caGca.b.aw.a 
qx.aG.e.a.b.aA.aA 
q.caGe.a.b.aGaG 
q.caGe.b-a.e.a 
qx.aG.e.b.a.m-aA 
qx.aGe.b.a.o.aG 
q.caG.e.b.a.R-a 



qcaA^Gb.b.aAa 
qc.aAaGb.b.aCa 
q.caG.a.a.b.a.a 
q.caGa.a.b.e.aA 
qcaCa.a.b.nuaG 
q.caGaa.b.Ea 
qcaG.a.a.b.R.aA 
qc.aG.a.a.b.aw.aG 
qcaG.a.a.b.aGa 
qc.aG.a.b.a.a.aA 
qx.aGa.b.a.e.aG 
q.caG.a-b.a.ao.a 
qx.aGa.b.a.E.aA 
q.caG.a.b.a.R.aG 
qx.aGa.b.a.aA.a 
qxaG.a.b.a.aGaA 
qx.aGa.b.b.a.aG 
qx.aG.a.b.bjn.a 
q.caGaixb.aaA 
qx.aCa.b-b.EaG 
q.caGa.b.b.aw.a 
qx.aCa.b.b.aAaA 

qxaCa.b.b.aCaG 
q.caGe.a.b.e.a 

qx.aG.e.a.b.m.aA 
qx.aG.e.a.b.o.aG 
q.caG.e.a.b.R.a 
q.caG.aa.b.aw.aA 
qx.aGe.a.b.aA.aG 
qcaGe.b.a.a.a 
q.caG.e.b.a.e.aA 

qx.aG.e.b.ajn.aG 
q.caGe-b.a.E.a 

qx.aG.e.b.a.R.aA 



qcaA-aGb.b.aw.aA 
q.caAaCb.b.aA.aA 
q.caAaG.b.b.aCaA 
q x.aG.a-a.b.a.aA 
qcaGa.a.b.e.aG 
q c.aG.a.a.b.ao.a 
q.caGa.a.b.E.aA 
qcaC<La.b-RaG 
q.caCa.a.b.aA.a 
qx.aG.a.a.b.aG.aA 
q caGa.b.a.a.aG 
q c.aGa.b.a.m.a 
q.caGa.b.a.o.aA 
qcaGa.b.a.EaG 
q caGa.b.a.aw.a 
q caCa.b.a.aA.aA 
qx.aGa.b.a.aCaG 
q.caG.a.b.b.e.a 

qx.aG.a.b.b.m.aA 
q.caGa.b.b.o.aG 
q.caGa.b.b.Ra 
qx.aGa.b.b.aw.aA 
qx.aGa.b.b.aA.aG 
q.caGe.a.b.a.a 
qx.aGe.a.b.e.aA 
q.caG x^.b.irLaG 
qx.aGe.a.b.E.a 
q.caG.e.a.b.R.aA 
q.caG.e.a.b.aw.aG 
qx.aCe.a.b.aG.a 
q.caGe.b-a.a-aA 
q.caGab.a.e.aG 
q.caGe.b.a.ao.a 
q caG.e.b.a.EaA 
qx.aGe.b.aJLaG 
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q.caG-e.b.a-aw.a q.caG.e.b^.awaA q.caG.e.b.a.aw.aG q.caG.eb.a^A.a 

q.caG.e.ba.aA.aA q.caG.e.b.a.aA.aG q.caG.ei>.a.aG.a q.caG.eb .&aG~aA 

q.caG.e±>.a.aG.aG q.caCe.b.b^a q.caG.e.b.b.a.aA q.caGeJxb.a.aG 

q.caG.e.b.b.e.a q.caG.eJ>.b.eaA q.caG.e.b.b.e.aG q.caQebijJiua 

5 q.caG.ei).bjruaA q.caG.e.b.b.nuaG q.caG-e.b.b.ao.a q.caG.e.b.Ko.aA 

q.caG.e.bi>.aaG q.caCe.b.b.ELa q.caG.e.b.b.EaA q.caCeixbiLaG 

q.caG^i>i)JLa q.caG^.b.b.RaA q.caCeb.bJLaG q.caG.ei).b.aw.a 

q.caG.e.b.b.aw.aA q.caG.ei>i>.aw*aG q.caG.e.b.b.aA.a q.caG-ei>.b.aA.aA 

q.caG-e.b±>.aAaG q.caCeb.b.aG.a q.caG.e.b.b.aGaA q.caQeb.baG*aG 

10 q.caG.m.a.b^ua q.caG.m.ai).a.aA q.caG.m.a.b.a.aG q.caGjn.a.b.e.a 

q.caCnua.b.e.aA q.caGoiua.b.e.aG q.caG.m.aixm.a q.caG.m.a.b.nuaA 

q.c*aG.m.a.b.m.aG q.caG-m-a.b.a<xa q.caG.nua.b.o.aA q.caGarta.b.aaG 

q.caGjiu.b.Ea q.caGjn.a.b.E.aA q.caG*ma.b.&aG qx.aG.ma.b.R.a 

q.caG.nua.b.R.aA q.caG~m.a~b.R*aG q.caGm.a.b.aw.a q.caG.m.a.b.aw.aA 

15 q.caG.m.a±>.aw.aG q.caGan.a.b.aA.a q.caG-nua.b.aA.aA q.caG.m.a.b.aA.aG 

q.caG.m.a.b.aG.a q.caCm.a.b.aG.aA q.caGjn.a.b.aG.aG q.c~aG.m.b.a.a.a 

q.caGjn.b.a^.aA q.caGjrub.a.a.aG q.caG.m.b.a.e.a q.caG.mi>.a.e*aA 

q. caG.m.b .a .e.aG q.caGjn.b.aan.a q.caGjn.b.a.m.aA qx.aG.nub.ajn.aG 

q.caGm.b.a.ao.a q.c.a&m.b.a.o.aA q.caG.m.b.a.o.aG q.c~aG.m.b.a.E.a 

20 q.caGjiub.aJLaA q.caG.m±>.a.RaG q.caGjn.b.a.Ra q.caGjn.b.a.RaA 

q.caG.m.b.a.R.aG q,caG.m-b.a.aw.a q.caGjxub.a.aw.aA qx.aG.m.b.a.aw.aG 

q.caG.m~b.a.aA.a q.caG.m.b.a.aA.aA q.caG.m.b.a.aA.aG q.caGjn.b.a.aG.a 

q.caG.m.b.a.aG.aA q.c.aG.nv.b.a.aG.aG q.caGorub.b.a.a qx.aG.irLb.b-a.aA 

q.caG«nt>b*b.a.aG q.caG.m.b.b.e.a q.caG.m.b.b.e.aA q.caG*m.b.b.e.aG 

25 q.caG.ni.b.b.irua q.caGjxub.b.m.aA q.c.aG.m.b.b.m.aG q.c~aG.m.b.b.ao.a 

q.caG.m.b.b.o.aA q.caG.m.b.b.o.aG q.caGjxub.b.E.a q.caG.mi>.bJLaA 

q.caG.m.b.b.E.aG q.caGjxub.bJLa qx.aG.m.b.b.R.aA q.c.aG.m.b.b.R-aG 

q.caG.m.b.b.aw.a q.caGjn.bi>.aw.aA q.c.aG.m.b.b.aw.aG qx.aG.m.b.b.aA.a 

q.caG.m.b.b.aA.aA q.caG.m.b.b.aA.aG q.caG.m.b.b.aG.a qx.aG.m.b.b.aG.aA 

30 q.caGjrtb.b.a&aG q.caG.oa.b.a.a q.caG.o.a.b.a.aA q.caG.o.a.b.a.aG 

q.caG.o.a.b.e.a q.caG.o.a.b.e.aA q.caG.o.a.b.e.aG q.caG.o.a.b.nua 

q.c.aG.o.a.b.m.aA q.c.aG.o.a.b jn.aG q.caG.o.a.b.ao.a q.caG.o.a.b.o.aA 

q.caG-o.a.b.o.aG q.c.aG.cxa.b.Ra q.c.aG.o.a.b.E.aA q.caG.o.a-b.E.aG 

q.caG.cuLbJLa q.caGx>.a.b.R.aA q.caG.o.a.b.ILaG q.caG.o.a.b.aw.a 

35 qx.aG.o.a.b.aw.aA qx.aG.o.a.b.aw.aG q.caG.o.a.b.aA~a qx.aGx>.a.b.aA.aA 

q.caG.o.a.b.aA~aG q.c.aG.<xa.b.aG.a q.c.aG.o.a.b.aG.aA qx.aG.o.a.b.aG.aG 

q.caG.o.b.a~a.a q.caG.o.b.a.a.aA q.caG.o.b.a.a.aG qx.aGx>.b.a.e.a 

q.c.aG.o.b.a.e.aA q.caGxxb,a.e.aG q.caG.o.b.a.m.a qx.aG.o.b.a.m.aA 

q.caG.o.b.ajruaG q.caG.o.b.a.ao.a q.caG.o.b.a.o.aA q.c.aG.o.b.a.o.aG 

40 q.caG.o.b.a.E-a q.caCo.b.a.E.aA q.caG.o.b.a.E.aG q.caG.o.b-aiLa 

q.caG.o.ba.RaA q.caGx>.b.aJLaG q.caG.ab.a.aw.a q.caG.o.b.a.aw.aA 

q.caG.o.b.a.aw.aG q.caG.o.b.a.aA.a q.caG.o.b.a.aA.aA q.caG.o.b.a.aA.aG 

q.caG.o.b.a.aG.a q.caG.o.b*a.aG.aA q.caG.o.b.a.aG.aG q.caG.o.bi>«a.a 

q.caG.o.b.b.a.aA q.caG.o.b.b.a.aG q.caG.o.b.b.e.a q.caG.o.b.b.e.aA 

45 qx.aG.o.b.b.e.aG qx.aG.o.b.b.nua qx.aG.cb.bjn.aA q.caG.o.b.b.nuaG 

q.caG.o.b.b.ao.a q,caG.o.b.b.o.aA q.caG.o.b.b.o.aG q.caG-o.bixE.a 

q.caG.oi>.b.E.aA q.caG*ab.b.E.aG q.caGx>.b.biLa qx.aG.o.b.bJtaA 

q.caG.o*b.bJtaG q.caG.abi>.aw.a q.caG.o.b.b.aw.aA q.caG.ab.b.aw.aG 

q.caGx>i>.b.aA.a q. caG.o.b.b.aA.a A qx.aG.o.b.b.aA.aG q.caG.o.b.b.aG-a 

9o 
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10 



15 



20 



25 



30 



35 



40 



45 



q.caG.o.b.b.aG.aA 

q.caGE.a.b.a.aG 

q.caG.E.a.bjn.a 

q.caGE.a.b.o.aA 

q.caG.Ra-b.EaG 

Q.caGEa.b.aw.a 

q.caG.Ra.b.aA.aA 

q.caG.Ea.b.aG.aG 

q.caG.Eb.a.e.a 

q.caGLE.b.a.irLaA 

q. caG .Ei) .a .o.aG 

q.caG.Eb.aJR-a 

q.c*a^j*E*b»a.av^.a^^ 

q.caG.Eb.a.aA.aG 

q.caGXbi)^La 

q.caG.Eb.bje.aA 

q.caG.E.b.b.m.aG 

q.caG.Eb.blLa 

q.caG.E.b.b.R.aA 

q.caG.Eb.b.aw.aG 

q.caG.Rb.b.aG.a 

q.caGJR.a.b.a.aA 

q.caGJLa.b.e.aG 

q.caG.R^.b.ao.a 

q.caGJLa.b.E.aA 

q.caGJLa.b.RaG 

q.caGJLa»b.aA.a 

q.caG.R-a.b.aG.aA 

q.caQRb.a.a.aG 

q.caGIUxa.m.a 

q.caG.R-b.a.o.aA 

q.c.aGJLb.a.E.aG 

q.caG.RJb.a.aw.a 

q.caGJLb.a.aA*aA 

q.caGJLb.a.aG.aG 

q.c.aGJLb.b.e.a 

q.caGJUxb.m.aA 

q.caG.R.b.b.o.aG 

q.caGJR.b.b.ILa 

q.caG.R.b.b.aw.aA 

q.caG.Ri>Jb.aA.aG 

q.caG.aw-a.b^.a 

q.caG.aw.a.b.e.aA 

q.caG.aw*a.b.xytaG 

q.caG.aw.a.b.Ea 

q.caG.aw*a.b.RaA 
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k.c.aA.m.b.a.o.aN k.caA.m.b.a.q.aN k.caA.m.b.b.o.aN k.caAon.bi).q.aN 
k.caG.a.a.b.o.aN k.caG.a.a.b.quiN k.caGa.b.a.o.aN k.caG.a.b.a.q.aN 
k.caG.a.b.b.o.aN k.c.aG.a.b.b.q.aN k.caG.e.a.b.o.aN kx.aG.ea b a aN 

*3 
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k-caOeWaN k.caOe.b.a^ kx4iG.e.b.b.ouiN k.caG.c.b.b.q.aN 
k.caOm^.b.o.aN kcaGjn.aixq.aN k.caGon.b.a.aaN kcaG jn.b.a uq.a* 
lccaG.m.b.b.o.aN lccaGon.bi).qaN q.c^a.a.b^aN q.ca^.a.b q.aN 
q.ca^b.a.aaN q.caaJ>.a-q.aN q.caa.b.b.o.aN q.ca.a.b.b.q^N 
q.CAea.b.o.aN qx4*.e.a.b.q.aN qx.a.e.b.a.aaN q.ca.eb.a.q.aN 
qx.axi>.b.aaN q.ca^b-b^4iN q.caan.ai>.o.aN q.ca.nui.b q*N 
q.c*m.b jlojiN qxjuni>.a.q.aN q.ca jn.b.b.o.aN q.caan.b.b aaN 
q.caA^a.b^>3N q.caAuLa.b-q.aN q-caA^.b.a.o.aN qx*A-a5.a.q aN 



q.caA~a.b.b.o.aN 
q.caA.e.b.a.o-aN 
q.caA,nua.b.o.aN 
q.caA-ntb.b.o.aN 
q.caCa.b.a.o.aN 
qx.aG.ea.b.<xaN 
q.caG.e.b.b.o.aN 
q.caGjn.b.a.o.aN 



q.caAx.a.b.o.aN 
q.caA.e.bi>.ouiN 
q.caAjn.b.a.caN 
qx.aGa»a.b.o.aN 
q.caG.a.b.b.o.aN 
q.caG.e.b^.o^aN 
q caG.nua.b.cxaN 
q.caG.m.b.b.o^N 



_ caA.e.ai>. a 
q.caA.ei>i>.qjtfsJ 

q.caAjxub.a.q.aN 
qx.aG.a.a.b.q.aN 

q.caG^.bi>.q.aN 
q.caG.e.b.a.q^N 
q caG.m^a.b.q.aN 
q.caGmb.b.q.aN 



q.caA.a.bl>.q.aN 
qx.aA.ei>.a.q.aN 
q. caA.m.a-b.q.aN 
q.caA.ntb.b.q^N 
q.caG-a.b.a.q.aN 
q.caG.e.aJxq.aN 
q.caG.e.bixq.aN 

qx-aG.m-b.a.q.aN ^ ^ o>jji 

kx.a.aTi>.b.aT.a k.ca^T.b.b.a.a kc*.aUbi>.aU.a T ]Lca.aUi> b^l 
kca.bBi>.b.bB.a k.ca.bB.b.b.a.a kx.a.bFi>i>i>F.a kx.a.bF.Mxa.a 
kcaJKib.bKia k.ca*bG.b.b.a.a k.caxEbi>xEa kca.cEb.b.a.a 
kxAcCb.bxG-a lcca.cG.b.b.a-a kcaxRb.bxH.a kx.a.cH.b.b.a.a 
k.ca.cj.bi).cj.a kx.axj.b.b.b.a kcaxU>.bxL.a kx*xLb.b.a.a 
kx.a.cN.b.b.cN.a k.c*cN.b.b.a.a k.ca.cS.bi>.cS.a kx.a.c5.b.b.a4i 
fcc^.cU.b.bxU.a kxaxUJxb.a.a kcaxY.bi>xY.a kxuixY.b.b.a.a 
Jcca.dB.b.b.dB.a fcca.dBJ>.b.a.a k.ca.dD.b.b.dD.a kx.a.dD.b.b.a.a 
k.caiF.bi).£F.a k.caJFbJb*a kxaJKb.biKui lccaiK.b.b.a.a 
JccaiP.b.biP.a k.calRbJ>.a.a k.caiR.bi)iRa JccaiRbixa-a 
Jcca.jA.b.b.jA.a k.ca.jA.b.b.a.a kx.aJcB.b.bicB.a kx.aJcB.b.b.a.a 
Jc.caicCb.bJcC.a kxaJeCb.b.a.a kca.kLb.b.kLa kcaJcLb-boua 
Jcca.kM.b.bJcMa kx.aJcMbi>.a.a kx.aJcN.b.WcN.a kx.a.kN.b.b.a.a 

kcaJc0.bJ)^a k.caJcPJ>i.kP.a kca.kP.b.b.a.a 
kcaJcQ.bi>.a.a q-caaTi).b.aT^ qx.a*aT.b.ka.a 
q.ca^Ui).b^a q.ca.bB.b.bJ>B^ q.ca.bB.b.b.a.a 
m ai>F.b.ba.a qxai>G.b.bi>G.a q.ca.bG.b.b.a.a 
q.ca,cEbi).cEa q.caxElxb.a* qxaxGJ>i>xG.a q.ca.cG.b.b.aa 
qx.axHJ>J>xH.a q.caxHb.ba.a qx.axji>i>xj.a q.caxj.bi>i>^ 
q ca.cLbi>.cLa q.ca.cLbl>^a q.caxNi>.b.cN.a 
q.ca-cSixbxS-a q.ca.cS.b.b^a qx.axUb.bxUa 
qxaxYi>i>xY.a q.caxY.b.b.a.a q.ca.dBi>i>.dB.a 

q.caxlDi>i>.dD.a q.ca.dD.bi>^a q.caiFi>i>iF.a ^ 

q.caHCb.biK.a q.caiK.b.b.a.a q.caJP.b.biI\a q.caiPJ>i>.a.a 
qx.aiRbi>iR.a q.ca.fRb.b.a.a qx.a.jA.b.b.jA.a q.ca.jA.b.b.a.a 
qx.aJcB.b.bJcB.a q.ca.kB.b.b.a.a qxAJcCb.bJcCa q.caJcCb.b^a 
q.caJcLbi>JdLa q.caJcLbJ>^a qx.aJcM.b.bJcMa q.caJcMb.b.a.a 
qx.aJcNJ>.bJcN.a qx*JcN.bi>.a.a qxaiJcOb-bJcCU qc.a.k0.b.b^a 
q.caJcPi)J>JcP^ q.caJd>b.b.a.a q.caJcQi>J>icQ^ qxaJcQ-biuta 
kx.a.aT.b.b.e.a kca.aUbi>.e.a k.ca.bBi>.b,ea k.ca.bFi>.b.e.a 
kcaKIbJ>.e.a k.ca-cE.bi>.e.a kcaxG.bi>.e.a 
lcca.cj.b.b.b.a kx.a.cL.b.b.e.a kx.axN.b.b.e.a 
lcca*cUb.b.e.a k.caxY.bi>.ea kca-dBi>i>x.a 



kcaJcCXb-bJcCXa 

qx4.aUb-b.aUa 
q.cai>Rbi>J)F.a q. 



q.ca.cNi>,b.aa 
q.caxlLb.b.a.a 
q.ca.dBi>.ba^ 
q.ca.fF.b.b.a.a 



Jcca.cRbJ5.e.a 

kca.cSJ).b.e.a 

kca.dD.b.b.e.a 



kx.aiF.b.b.e.a k.caiKbi>.e.a k.caJPi>.b.e.a kx.a.flU>.b.e.a 
k.ca.jA.bi)x.a kx.a,kB.b.bx.a k.ca.kCbi>.e.a lccaJcL.b.b.e.a 
kx.aJcM,bi>.e.a kxa.kN.b.b.e.a kca.k0.b.b.e.a kcaJcP.b.b.ea 
k.caicQi>.b.e.a q.ca^Ti>J>^.a qx^LaUi>.b.e.a qx.a.bB.b.bx.a 
q.ca.bF.b.b^.a q.ca.bG.kb.ea qx*ucEb.b.e.a qx-axQbi>.e.a 
q.caxHJ>.b.ea q.ca.cJ.bi>J>^ qx.axLbi>.e.a q.ca.cN.bi>.e^ 
q.ca.c&b.b.ea q.caxUb.b.e.a qx*xYi>Jxe.a q.ca.dB.b.b.ea 
q.ca.dD.bi>x.a qxaiRb.b.e.a q.caiICb.b.e.a q.caiRb.b.ea 
qx.aiRb*b.ea qx.a.|AJ>.b.e.a q.caJcB.b.b.ea q.ca.kCb.b.e.a 
q.ca.kLb.b.e.a q.caJcM.bJ>.e.a q.caJcN.b.b.ea qx.a-kCXb.b.ea 
q.caJcRb.b.ea qx.aJcQi>i>.ea kx.a.aT.b.b.m.a k.ca.aU.b.b.m.a 
k.ca.bB,b.bjn.a kx.a.bF.b.b.m.a k-caJ>Gi>.b.m^ kx.a.cEJ>.b.m.a 
k.ca.cGi>.bjiui kx.a.cttbJ>oiui kx^LcJijJxb.a kx.a.dLb.bjn.a 
k.ca.cN.b.b.m.a kx.a.cS.b.bjn.a kx.axUO>.b.iiLa kx.axY.b.b.m,a 
kx.a.dBJb.b.m.a kxa.dD.b.b.m.a k.caJRb.b.m.a kx^.fK.b.b.m.a 
k.caiP.b.b.m.a kcaiRb.b.m.a kx.a.jA.b.b.m.a kx.a,kB.b.b.nua 
k.ca.kCb.b.m.a k.ca.kLb.b.m.a kx.aJcM.b.b.m.a kx.a.kN.b.b.m.a 
kx.aJc0.b.b.m.a kx.aJcP.b.b.m.a k.ca.kQ.b.b.m.a q.c.a.aT.b.bjn.a 
q.c.a^U.b.b.m.a q ca.bB.b.b.m.a qx.a.bF.b.b.m,a q.cal>G.bi>.m.a 
q.caxEb.b.m.a qx.axG.bJ>.nta q.ca.cKb.b.m.a qx*axJi>.bJxa 
q.caxL.b.bjrua qx^.cN.b.ban,a q.ca.cS.b.b.m.a q.caxU.b.b.nua 
qx.axY.b.b.nta q.ca.dB.b.b.m.a qx.a.dD.b.b.m.a q.ca.£F.b.bjn.a 
q.ca.£K.b.bjn.a q.ca.fP.b.b.m.a q.caiFLb.b.m.a q.ca.jA.b.b.m.a 
q.caJcB.b.ban.a q.caJcCb.baiua q.c-a.kUxb.m.a q.ca.kM-b.bjiua 
q.ca*kN.b.b.m.a q.caJcO,b.bon.a qx.a.kP.b.b.nta qx.aJcQ.b.b.m.a 
k.ca.aT.b.b.ah.a Icca.aUbixaha kx.a.bB.b.b.ah.a kx.a.bF.b.b.ah.a 
kx.a.bG.b.b.alu* kx*axEb.b.ah.a k.caxGi>.b.ah.a kx.a.cKb.b.ah.a 
k.caxji>.b.b.a k.caxL.bi>.ah.a k.caxN.b.b.ah.a kx.a.cS.bJ>.ah.a 
k.caxU.b.b.ah.a k.caxYJ>.b.aKa kx.a.dB.b.b.ah.a k.ca.dD.b.b.ah.a 
kx.a.fF.b.b.ah.a k.ca.fICb.b.ah.a lcca.fP.b.b.ah.a k.ca.fRb.b.ah.a 
kx.a.jA.b.b.ah.a kx.a.kB.b.b.ah.a kx.aJcCb.b.aha kx.aJcLb.b.ah.a 
kx.a.kM.b.b.ah.a kx.aJcN.b.b.ah.a k.caJcQ.bi).ah.a kx.a.kRb.b.ah.a 
k.caJcQ.b.b.ah.a q.ca.aT.b.b.alta qx.a.alLb.b.ah.a q.ca.bB.b.b.ah.a 
q.ca.bF.b.b.aka qx.a.bGb.b.aha qx.a.cRb.b.ah.a q.ca.cG.b.b.aha 
qx.axttb.b.ah.a q.caxj.bi>.ba q.caxLbi>^h.a q.ca.cN.b-b-ah.a 
q.ca.cSi).b.aKa q.caxllb.baha q.caxYi>.b.ah.a q.ca.dB.b.b.aha 
q.ca.dDi>.b.aha q.caiFJ>.b.ah-a q.caiK.b.b.ah.a q.caiRb.b.ah.a 
q.caJR.b.b.ah.a q.ca.jA.b.b.ah.a qx.a.kB.b.b.aha q.ca.kC.b.b.ah.a 
q.caJcL.b.b.ah.a q.ca.kM.b.b.ah.a qx.a.kN.b.b.aka qx.a-kCMxb.alu* 
q.caid'.b^.ah.a q.ca.kQ.b.b.ah.a kx.a.aT.b.b.ak.a kx.a.aUi>.b.ak.a 
k.ca.bB.b.bak.a k.ca.bF.bJ>.akoi k.ca.bG.b.b.alca k.caxE.bi>.ak.a 
icca,cG.bi>aka kcaxflb.b.ak.a kx.axj.b.b.b.a k.caxL.b.b.ak.a 
kx.axN.b-b.alui Jcca.cS.b.b.ak.a k.ca.cU.b.b.ak.a k.caxY.b.b.aka 
k.ca.dB.b.b.aka kx.a.dD.b.b.aka k.caiF.bJ>.ak.a kx.aiK.b.b.alca 
k.ca.£Pi>.boik.a kx.aiRb.b.alui k.ca.jA.b.b.aka k.ca.kBi>.b.a]ca 
kx.aJcC.b.b.ak.a k.caJdLb.b.ak.a kx.a.kMb.b.alca kcaJcN.b.b.ak.a 
kca.kO.b-b.aka kcakP.b.b.aka kcakQ.b.b.aka qx.a.aT.b.b.aka 
qx4taU.b.b.aka q.ca.bB.b.b.aka qx.a.bF.b.b.aka q.cal>Gixb.aka 
q.caxE.b.b.aka q.ca.cG.b.b.aka q.ca.cKb.b.aka qx.axj.bl>.b.a 
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q.ca.cLb,b-ak.a q.ca.cN.bi>.alca q.ca.cS.b.bak.a q.ca.cU.bi>.ak.a 
q.ca.cYi>i>.ak.a q.ca.dB.b.b.aka q.ca.dD.b.b.ak.a q.caiF.b.b.ak.a 
q.caiKLb.b.ak.a q.c.aiPi>.b.alca q.c.aJRixb.alca q.c.a.jA.b.b.alca 
q.caJcBi>.b.ak.a q.caJcCb.b.ak»a q.caJd~bi>.aka q.caJcM.b.b.alca 
5 q.ca.kNi>.b.ak.a q.c.aJcO.b.b.aka q.caJcP.bJ>.aka q.c.aJcQ.bi>.ak-a 
k.ca.aT.b.b^o.a k.ca.aU.b.b.ao.a kca.bB.b.b.ao.a k.c.a.bF.bi>.ao.a 
kca.bG.b.b.ao.a k.ca.cE.bi>.ao.a k.ca,cG.b.b.ao.a k.ca.cH.b.b.a<xa 
kx.a.cj.b.b.b.a kca.cLi>.b.ao.a k.ca.cNi>.b.ao.a k.c.a.c5.b.b.ao.a 
k.ca.cU.bi>.ao.a lcca.cY.b.b.ao.a lcca.dB.b.b.ao.a k-ca.dDi>.b.ao.a 

10 k.ca.fFi>i>.ao.a Icca.QCb.b.ao.a k.ca.fP.b±».ao.a k.c.a.£Rb.b.ao.a 
k.ca.jA,b.b.ao.a k.c.a.kB.b.b.ao.a k.ca.kC.b.b.ao.a k.c,aJcLb.b.ao.a 
kx.a.kMl>.b.ao.a k,c.aJcN.b.b.ao.a k.c.a.k0.b.b.aoa k.ca.kP.b.b.ao.a 
k.ca.kQ.b*b.ao.a q.c.a.aT.b.b.ao.a q.c.a.aU.b.b.ao.a q.caJ>B.b.b.ao.a 
qx.a.bF.b.b.ao.a q.c.a.bG.b.kao.a q.c.a.cELb.b.ao.a q.c.a.cG.b.b.ao.a 

15 q.ca.cHixb.ao.a q.caxj.bi>.b.a q.ca.cLb.b.ao.a q.ca.cN.b.b.ao.a 
q.ca.cS.b.b.ao.a q.ca.clLb,b-ao.a q.caxY.b.b.ao.a q.c.a-dB.b.b.ao.a 
q.ca.dD.bi>aaa qx.aiF.b.b.ao.a q.caiKLb.bao.a qx.aiP.b.b.ao.a 
q.caiR.b.b.ao.a qx.a.jA.b.b.ao.a q.ca.kB.b.b.ao.a qx.aJcCb.b.ao.a 
q.caJcUxb.ao.a q.ca.kM.b.b.ao.a q.ca.kN.b.b.ao.a qx.aic0.b.b-ao.a 

20 q.caJcP.b.b.ao.a qx.a.kQ.b.b.ao.a k.ca.aT.b.b*aw.a k.ca,aU.b.b.aw.a 

k.ca.bB.bi>aw.a kx.a±>F.b.b.aw.a k.ca.bG.b.b.aw.a kx.axEb.b.aw.a 
k.ca.cG.b.b.aw.a kcaxRb.b.aw.a k.ca.cj.b.b.b.a kx.axL.b.b.aw.a 
kx.a.cN.b.b.aw.a kx-a.cS.b.b.aw.a kx.axU-b.b.aw.a kx.a.cYJxb.aw.a 
kx*a.dB.b.b.aw.a k.ca.dD.b.b.aw.a kx.aiF.Kb.aw.a kx.a.fICb.b.aw.a 

25 lcca.fP.b.b^w.a k.caiRi>Jxaw.a kx.a.jA.b.b.aw.a lccaJcB.b.b.aw-a 

k.caJcCb.b.aw.a k.caJcL.b.b.aw.a k.caJcM.b.b.aw.a kx.a.kN.b.b.aw.a 
Lca.k0.b.b.aw.a kca.kP.b.b.aw.a kcaicQ.b.b.aw.a q.ca,aT.b.b.aw.a 
q.ca.aU.b.b.aw^ qx.a,bBixb.aw.a q.ca.bRb.b.aw.a q.ca.bG.b.b.aw.a 
q.ca.cE.b,b.aw.a qx.axGJxb.aw.a qx.a.cftb.b.aw.a q.caxj.b±>.b.a 

30 q.ca.dLb-b.aw.a q.ca.cN.b.b.aw^ q.ca.cS.b.b.aw.a q.caxU.b.b.aw.a 

q.caxYJxb.aw-a qx.a r dB.b.b.aw.a q.ca.dD.b.b.aw.a qx.a.fF.b.b.aw.a 
qx.a.fKb.b.aw.a qx.a.ff\b.b*aw.a q.ca.fRb.b.aw.a qx.a.jA-b.b.aw.a 
qx.a.kB.b.b.aw.a qxa.kCbJxaw.a qx.aJdLb.b.aw.a qx.a.kM.b.b»aw.a 
qx.a.kN.b.b.aw.a qx*a.kCXb.b.aw.a q.caJcP.b.b.aw.a q.ca.kQ.b.b.aw.a 

35 k.ca.aU.b.b.aT.a k.ca,bB.b.b.aT.a k.cai)F.b.b.aT.a Icca.bG.b.b.aT.a 
kx.a.cILb.b.aT.a kx.a.cG.b.b.aT.a k ca.cKb.b.aT.a k.c.a.cji>.b.b.a 
k.ca.cLbi>.aT.a k.ca.cN.b.b.aTa kx.axS.b.b.aT.a k.ca.cU.b.b.aT.a 
k.ca.cY.b.b.aT.a k.c.a.dB.b.b.aT.a k.ca.dD.b.b.aT.a Jcca.fF.b.b.aT.a 
k.caiKb.b.aT.a k.caiP.b.b.aT.a kx.a.fR.b.b.aT.a k.ca.jA.b.b.aT.a 

40 kx.a.kB.b.b.aT.a kxaJcCb.b.aT.a k.ca.kI~b.b.aT.a kx.a.kMb.b.aT.a 
kx.a.kN.b.b.aT.a IccaJcO.b-baT-a kx.a.kP.b.b.aT.a kx.a.kQ,b.b.aT.a 
q.ca.aUJxb.aT.a q.ca.bB.b.b.aT.a q.ca.bF.b.b.aT.a q.ca.bdb.b^aT.a 
q.ca.cEbi>aT.a qx.a*cG.b.b.aT.a q.ca.cRb.b.aT.a q.caxj.b±>.b.a 
q.caxL.bi>.aT.a q.ca.cN.b.b.aT.a q.ca.c£b.b.aT.a q.ca.cU.b.b.aT.a 

45 q.caxY.b.b.aT.a qx.a.dB.b.b.aT.a q.ca.dD.b.b.aT.a qx.a.fF.b.b.aT.a 
q.ca.flCbixaTa q.ca.£P.b.b*aT.a q.ca.fR.b.b.aT.a qx.a*|A-b.b.aT.a 
q.ca.kB.b.b.aT.a qx.a.kCb±>.aT.a q.ca.kL.b.b.aT.a q.c.a.kM.b.b.aT.a 
q.caicN.Kb.aT.a qx.aic0.b.b.aT.a q.caJcP.b.b.aT.a q.ca.kQ.b.b.aT.a 
kx.a.aT.b.b.aU.a lcca.bB.b.b.aU.a k.ca.bFi>.b.aU.a k.ca.bG.b.b.aU.a 
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^YH^n 3 kX t M *££* ^"•^.b.b.aU.a k.ca.cU.b.b.aU.a 
^ £i£ JJ a ^ ca l BbbaUa k.ca.dD.b.b.aU.a k.caJF.b.b.aU* 
^ «h hlnl J Ca -£uu*Y; a ^•^.b.aU.a k.ca.jAi,.b.aU.a 
S^j a ^* Ca ^t- a H a k «^b.aU.a k.ca.kM.bi>.aU.a 

^S^lY* k -"W > bb.aU.a k.caicQO,.b.aU.a 
q JJJ? *l"- bB »>b-aUa q.caJ>F.b.b.aU.a q.ca.bGbi>.aU.a 
q.ca.<£b.b^ q.ca.cOb.b.aU^ q.ca.cttb.b.aU.a q.ca.cJ.bi>J,.a 
q.ca.ci.b.b^Ua qx.a.cN.bJ>.aU.a q.ca.cS.b.b.aUa q.clLcU.b.b.aU.a 

Stl^it'S' ^i B *; b aUa q ca.dD.b.b.aU^ q.ca.£F.b.b.aU.a 
qxuUKb.b.aUa q.ca.ff».b.b.aU.a q.caiR.b.b.aU.a q.ca.jA.b.b.aU.a 

2c^HK a V; a qCa *J^? aU ' a qca.kL.b.b.aU.a q.ca.kM.b.b.aU.a 

£!^h h v q ' C ^ >hb >' aJ i* VsJUPMuSOm q.caJcQ.b.b.aUa 
Kca.a^^a K.ca.a.b.b.a.aA K.ca.a.b.bjn.a K.c.a.a.b.b.m.aA 

Kca.a.b.b.aJca K.ca.a.b.b^k.aA K.ca.a.bi>.cP.a K.ca.a.b.b.cP.aA 

Kx4La.b.b.tf3 Kca.a.bJ>.c5.aA Kca.a.b.b.cT.a K.ca.a.b.b.cT.aA 

K.ca^.b bJcr.a Kc.a.a.b.b.kr.aA K.c.ajn.b.b.a.a K.c.a.m.b.b.a.aA 

K.ca.m.b.b.m.a Kc.a;m.b.ban.aA K.c.a.m.b.b.ak.a K.c.a.m.b.b.alcaA 

K.c.a.m.b.b.cP^ K.cajn.b.b.cP.aA K.ca.m.b.b.cS.a Kca.m.b.b.cS.aA 

K.ca.m*.b.cT.a K.ca.m.b.b.cT.aA Kca.m.b.b.kr.a K.ca.m.b.b.kr.aA 

KcuLakMuw K.ca.ak.b.b.a.aA K.c.a.ak.b.b.m.a K.c.a.ak.b.b.m.aA 

K.ca^kb.b.ak.a Kca.ak.b.b.ak.aA Kc.a.ak.b.b.cP.a K.c.a.ak.b.b.cP.aA 

Kc*.aU>.b.cS.a K.c.a.ak.b.b.<S.aA K.caakb.b.cT.a K.ca.ak.b.b.cT.aA 

K.ca^k.b.b.kr^ K.c.a.ak.b.bJcr.aA K.ca.cP.b.b.a.a K.c.a.cP.b.b.a.aA 

K.ca.<P.b.b.nua Kc.a.cP-b.b.m.aA K.ca.cP.b.b.ak.a K.c.a.cP.b.b.ak.aA 

^"Skk^ 3 £ ca ^ bbcPaA K.ca.cP.b.b.cS.aA 
K.ca.J.b.b.cT.a K.ca.cP.b.b.cT.aA K.c.a.cPi)i)Jcr.a Kc.a.cP.bi)Jcr.aA 

v fc ^ Ca 5 bb - aaA K-c.a.cSi>.bjn.a K.c.a.cS.b.b.m.aA 

K.ca.tf.b*.aJca K.ca.cS.bi>^k.aA K.ca.cS.b.b.cP.a K.ca.cS.b.b.cP.aA 
K.c.a.^.b.<S.a K.ca.cS.b.b.cS.aA K.ca.cS.b.b.cT.a Kca.cS.b.b.cT.aA 
K.c.a.cS.b^kr.a K.ca.cS.b.bJcr.aA K.ca.cT.b.b.a.a Kca.cT.b.b.a.aA 
K.ca.cT.b.bjn.a K.c.a.cT.b.bjn.aA K.ca.cT.b.b.ak.a Kca.cT.b.b.ak.aA 
Kca.cT.b.b.cPui K.ca.cTi>.b.cP.aA K.ca.cT.b.b.cS.a Kca.cT.b.b.cS.aA 
Kca cT.b.b.cT.a K.ca.cT.bJ>.cT.aA K.ca.cT.b.bJcr.a Kca.cT.b.b.kr.aA 
rTZ^f K.c.aicrJ>.b.a.aA Kc.aJcr.bJ>jn.a K.ca.kr.b.b.m.aA 
K.c.aJcr.b.b^lca K.caJcr.b.b.ak.aA KcaJcr Jj.b.cP.a Kc.aJcr.b.b.cP.aA 
K.caJcr.b.b.cS.a KcaJcr.b.b.cS.aA K.caJcri>.b.cT.a Kc.aJcr.b.b.cT.aA 
K.caJkr.b b.kr.a K.caJcr.b.b.kr.aA KcaAa.b.b.a.a K.caAai>.b.a.aA 
K.c.aA.a.b.b.m.a Kc.aA.a.b.b.m.aA KcaAa.b.b.ak.a K.c.aAa.b.b.ak.aA 
Kf^AaKK^r' 3 K.caA.a.b.b.cP.aA K.caAa.b.b.cS.a K.caAai>.b.cS.aA 
^caAa.bJ>.cT.a K.caA.a.b.b.cT.aA K.caAa.b.b.kr.a K.caA.a.b.b.kr.aA 
£.caAjn.b.b.a.a K.taAjn.b.b.a.aA Kx.aA.m.b.b.m.a 
K.c.aAjn.b.b.m.aA Kc.aAjn.b.b.ak.a K.caAm.b.b.ak.aA 
Kc.aAjn.b.b.cP.a K.caA.m.b.b.cP.aA K.caAm.b.b.cS.a 
K.caAjn.b.b.cS.aA K.caA.m.b.b.cT.a K.caAm.b.b.cT.aA 
^c.aAm.b.bJcr.a K.caA-m.b.b.kr.aA K.caAak.b.b.a.a KcaAakb.b.a.aA 
K.c.aA.ak.b.bjn.a Kx.aAak.b.b.m.aA KcaAakJ)J>.ak.a 
K.caAakbi).ak.aA K.caA-ak.b.b.cP.a KcaAakb.b.cP.aA 
KcaAak.b.b.cS.a K.c.aA.ak.bi>.cS.aA K.caAaki>.b.cT.a 

£7 
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KcaA.akb.bxT.aA Kx.aA-ak.b.bJcr.a Kx.aA.ak.b.b.kr.aA 
KcaAxP.b.b.a.a Kx.aAcP.b.b.a.aA K.caAxP.b.b.m.a 
Kx.a A.cP.b .b.m. aA Kx.aAcP.b.b.aka Kx.aA.cP.b.b.ak^A 
K.caA.cRb.b.cP.a ICcaAcP.b.b.cP.aA Kx.aAxP.b.b.cS.a 
5 K.caA.cP.b.b.cS-aA K.caAcP.b.bxT.a Kx.aA.cP.b.bxT.aA 

Kx.aAcP.b.bJa\a K.caAcP.b.bJa\aA K.caAxSi>.b.a.a K.caA.cS.b.b.a.aA 
Kx.aAc5.b.b.m.a K.caAcS.b.b.m.aA K.caAcS.b.b.ak.a 
KcaA.c5.b.b.ak*aA K.caAxS.b.b.cP.a !CcaA.c5.b.b.cP.aA 
K.caAxS.b.bxS.a ICcaAcS.b.b.cS.aA ICcaAcS.b.bxT.a 

10 K.caA.c5.b.bxT.aA K.caAxS.b.bJcr.a Kx.aA.cS.b.b.kr.aA 
Kx.aAxT.b.b.a.a K.caAxT.b.b.a.aA K.caAxT.b.b.m.a 
Kx.aAxT.b.bjxuaA Kx.aAxT.b.b.aka Kx.aAxT.b.b.ak.aA 
KcaAcT.b.b.cP.a K.caAxT.b.b.cP.aA K.caAxT.b.b.cS.a 
Kx.aAxT.b.b.cS.aA K.caA.cT.b.bxT.a Kx.aAxT.b.bxT.aA 

15 K.caAxT.b.bicr.a Kx.aAxT.b.b.kr.aA Kx.aAkr.b.b.a.a 

K.caA.kr.b.b.a.aA K c.aA.kr.b.b.m.a JCcaA.kr.b.b.m.aA KcaAJa\b.b.ak.a 
Kx.aAJcr.b.b.ak.aA Kx.aAkr.b.b.cP.a KcaAkr.b.bxP.aA 
Kx.aAJcr.b.bxS.a KcaAkr.b.bxS*aA KcaAJcr.b.bxT.a 
K.c.aA.kr.b.bxT.aA Kx.aA.kr.b.bJcr.a Kx.aA.kr.b.b.kr.aA Lca.a.b.b.a.a 

20 Lx.a.a.b.b.a.aA Lx.a.a.b.b.m.a Lx.a.a.b.b.m.aA Lx.a.a.bl>.ak.a 

Lx.a.a.b.b.ak.aA Lxa.a.b.bxP.a Lx.a.ai>.b.cP.aA L.ca.a.bl>xS.a 
Lx-a.a.b.b.cS.aA Lx.a.a.b.bxT.a Lx.a.a.b.bxT.aA Lx.a.a.bJ>.kr.a 
L.ca.ai).bJcr.aA Uca.rn.b.b .a*a Lx.a.m.b.b.a.aA L.c.a.m.b.b-m.a 
Lx.ajn.b.b.m.aA Lx.a,m.b.b.ak.a Lx.a.m.b.b.ak.aA Lx.ajn.b.b.cP.a 

25 Lx.a.m.b.b.cP*aA Lx.a.m.b.b.cS.a Lx.a.m.b.b.cS.aA L.ca.m.b.b.cT.a 
Lx.a.m.b.bxT.aA Lx.a.mi).b.kr.a Lx.a.m.b.bJcr.aA Lx.a.ak.b.b.a.a 
Lx.a.ak±>.b.a.aA Lx.a.ak.b.bjn.a Lx.a.ak.b.bjn.aA Lx.a.alcb.b.ak.a 
Lx.a.ak.b.b.alcaA Lx.a.ak.b.b.cP.a Lx.aakb.b.cP.aA L.c.a.ak.bJ?.cS.a 
Lx.a.ak.b.b.cS.aA Lx.a.ak.b.bxT.a L.ca.ak.b.bxT.aA Lca.ak.bi).kr.a 

30 Lx.a.ak.b.b.kr.aA L.caxP.b.b.a.a Lx.a.cP.b.b.a.aA Lx.a.cP.b.b.m.a 

Lca.cP.b.b.m.aA Lx.a.cP.b.b.ak.a Lx.a.cP.b.b.ak.aA Lx.axP.b.b.cP.a 
Lca.cP.b.b.cP.aA Lx.axRb.b.c5.a L.caxP.b.b.c5.aA L.ca.cP.b.b.cT.a 
Lx.a.cP.b.b.cT.aA Lx.axP.b.b.kr.a Lx.axP.b.b.kr.aA Lxa.cS.b.b.a.a 
L.ca.c5.b.b.a.aA LcaxS.b.b.m.a Lx.a.cS.b.b.m.aA Lx.axS.b.b.ak.a 

35 Lca.cS.b.b.ak.aA L.ca.c5.b.b.cP.a L.ca.cS.b.bxRaA Lx.ax5.b.b.cS.a 
Lx.a.cS.b.bx5.aA L.cax5.b.bxT.a L.ca.c5.b.bxT.aA L.ca.c5.b.bicr.a 
L.ca.<S.b.b.kr.aA Lx.axT.b.b.a.a L.ca.cT.b.b.a.aA L.caxT.b.b jxua 
Lx.axT.b.bjn.aA L.caxT.b.b.ak.a L.caxT.b.b.ak.aA L.caxT.b.b.cP.a 
Lx.axT.b.bxP.aA L.caxT.b.b.cS.a Lx.axT.bl>.cS.aA L.caxT.b.bxT.a 

40 L.caxT.b.bxT.aA L.caxTi>.b.kr.a L.caxT.b.b.kr.aA Lx.ala\b,b.a.a 
Lca.kr.b.b.a.aA L.ca.kr.b.b.m.a Lx.a.kr.b.b.nuaA Lca.kr.b.b.ak.a 
Lca.kr.b.b.alcaA L.caJcr.b.bxP.a Lx.a;kr.b.b.cP.aA LcaJar.b.b.cS.a 
L.caJcr.b.b.cS.aA L.ca.kr.b.bxT.a Lca.kr.b.bxT.aA Lca.kr.b.b.kr.a 
Lx.aJcr.b.b.kr.aA Lx.aA.a.b.b.a.a Lx.aA.a.b.b.a.aA L.caA.a±>.b.m.a 

45 Lx.aA.a.b.b.m.aA Lx.aA^.b.b.ak.a Lx.aA.a±>.b.ak.aA Lx.aAa.b.b.cP.a 
LcaAa.b.b.cP-aA Lx.aAa.b.bx5.a LcaA.a.b.b.cS.aA Lx.aA~a.bi>xT.a 
L.caA.a.b.bxT.aA L.caA.a.b.b.kr.a L.caA.a.b.b.kr.aA Lx.aA.m.b.b.a.a 
Lx.aA.m.b.b.a.aA Lx.aA.m.b.b.m.a Lx.aA.m.b.bjn.aA Lx.aA.m.b.b.ak.a 
Lx.aA.m.b.b.ak.aA L.caA.m.b.b.cP.a Lx.aA.m.b.b.cP.aA Lx.aA.m.b.b.cS.a 



LcaA.m.b.b.cS.aA L.c.aAjn.bJ).cT.a 
LcaA.m.b.b.kr.aA LcaA^k.b.b.a.a 
L.c.aA.ak.b.b.m.aA L.c.aAak.b.b.aka 
LcaA.akb.b.cP.aA LcaA^k.b.b.c&a 
L.ca/Lak.b.b.cT.aA L.caA^ik.b.bJcr^ 
LcaA.cP.b.b.a.aA L.caA.cP.b.bjJU5 
LcaA.cPi>.b.akaA L.caA.cP.b.b.cRa 
L.caA.cP.b.b.cS.aA L.caA.cP.b.b.cT.a 
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L.c.aA.m±».b.cT.aA L.c.aAjn.b.b.kr.a 
LcaA.akb.b.a.aA L.caA.aicb.b.m.a 
L-caA^kb.b.akaA L.caAa!cb.b.cP.a 
L.caA^lcb.b.cS.aA L.caAj&.b.b.cT.a 
L.caA.aicb.b.kr.aA L.caA.cP.b.b.a-a 
L.c.aA.cP.b.b.m.aA L.caA.cP.b.b.a2ca 
LoaAcP.bi).cP.aA L.caA.cRb.b.cS.a 
LcaA.cP.b.b.cT.aA LcaA.cPij.bJcr^ 



L.caA.cS.b.b.m.aA L.caA.<5.b.b.ata 
LcaA.cS.b.b.cP.aA L.caAxS.b.b.cS.a 
L.caA.cS.b.b.cXaA L.caA.cS.b.b.kr.a 
L.caA.cXb.b.au&A L.c.aA-cT.b.bjiui 
L.caA.cXb.b.ak.aA LcaA.cXb.b.cP.a 
L-caA.cXb.b.cS.aA LcaAxXb.b.cXa 



LcaA.cS.b.b.ak.aA L.caA.cS*i>.cP.a 
LcaA-cS.b.b.cS.aA L.caA.cS.b.b.cXa 
L.caA.cS.b.b.kr.aA LcaAxXb.b.a.a 
LcaA.cT.b-b.rn.aA L.caAxXb.b.ak.a 
L.caA-cXb.b.cP.aA LcaAxXb-b.cS.a 
L-caA.cXb.b.cXaA LcaA.cXb.b.kr.a 



T ^ ^ L-c.aAJcri,.b.a-a LcaAJcr.b.b.a.aA L.caAJcr.b.b^ 

7 ^if i J? # » ^ Lc ^^b.b.ak^ L.caAJcr.b.b.ak.aA LcaAJcr.b.b cP a 

M f 1^ L ^^-b b.kr.a L.c^A.kr.b.b.kr.aA M.ca.a.b.b.a.a 
M.ca.a-b.b.a-aA Mc.a.a.b.b.m.a M.ca.a.b.b.m.aA M.c.a.a.b.b.ak.a 
Mca.a.b.b.ak3A Mx^i>.b.cP.a M.ca.a.b.b.cP.aA M.c.a.a.b.b.c5.a 
M.ca.a.b.b.cS.aA M.ca.a.b.b.cXa M.ca.a.b.b.cXaA M.ca.a-b.bJar.a 

M.cajsi.b.b.a.a M.ca.m.b.b.a.aA M.ca.m.b.b.m.a 



M.ca.m.b.b.ak.a 
M.ca.m.b.b.cS.a 
M.ca.m.b.b.kr.a 
M.c.a.alcb.bjn.a 
M.ca.ak.b.b.cP.a 
M.ca.ak-b.b.cXa 



M.ca.a.b.b.kr.aA 
M.ca.m.b.b.m.aA 
M.ca.m.b.b.cP.aA 
M.ca.m.b.b.cXaA 
M.ca^Icb.b.a-aA 
M.ca.ak.b.b.aIcaA 
M.ca.ak.b.b.cS.aA 
M-ca.ak.b.b.kr.aA 
M.ca-cPi).b.m.aA 
M.ca.cP.b.b.cP.aA 
MLcaxP.b.b.cXaA 
M.caxS.b.b.a.aA 
M.csLcSi>J5-ak.aA 
M.ca,cSi>i>.cS.aA 
M.ca.cSi).bJcr.aA 
M-ca.cXb-b.m-aA 

Mca.cXb-b.cP.aA M.ca.cXb.b.c5.a 
M.c.a.cXb-bxXaA M.ca.cT-b.b.kr.a 
MLcaJcr.b-b^.aA M.ca.kr.b.b.m.a 
M.ca.kr.b.b.ak.aA M.ca.kr.b.b.cP.a 
M.ca.kr.b.b.cS.aA M.caiar.b.b.cXa 



M.cajmJb.b.cP.a 
M.ca.m.b.b.cXa 
M.caak-b.ba.a 
M-ca.ak-b.b.ak.a 
M.ca.ak-b.b.cS.a 



.ca-m.b.b.ak.aA 
M.ca.m.b.b.cS.aA 
M.cajn-b.b.kr.aA 
M-ca.ak.b.bjn.aA 
M.ca.ak.b.b.cP.aA 

M.ca.ak-b.b.cXaA M.ca.aki>.b.kr.a 
M.ca.cP.b.b.a.a M.ca.cPi>.b.a.aA M.ca.cP.b-b.m-a 
M.ca.cP.b.b.ak.a M.ca.cP.b.b.ak.aA M.ca.cP.b.b.cP.a 

M.ca.cP.b.b.cS.aA 
M.ca.cP.b.bicr.aA 
M-ca.cS.bi>.m.aA 
M.ca.c5.b.b.cP.aA 

M.ca.cS.b.b.cXaA 

M.ca.cXb.b.a.a M.ca.cXb.b.a.aA M.caxXb.b]m!a 
M.ca.cXb.b.ak.a M.ca.cXb.b.ak.aA M.ca.cXb.b.cP.a 

M.ca.cXb.b.cS-aA 
M.ca.cXb.b.kr^A 
M.caJcr.b-b.nuaA 
M.ca.kr.b.b.cP.aA 
M-ca.kri>.b.cT.aA 



M.ca.cP.b.b.cS.a 
M.ca-cP.b.biar-a 
M.ca.cS.b.b.m,a 
M.ca.cS.bi>.cP.a 
M.ca.cS-b.b.cXa 



M.ca.cPJ>.b.cXa 

M.c.a.cS-b.b^.a 

M.ca.cS-b.b.ak.a 

M.ca.c5.foi>,c5.a 

M.ca.cS.b.b.kr.a 



M-ca.cXb-b.cXa 
M.caicr.b.b.a.a 
M.caJkr.b.b^k.a 
M.ca*kr.b.b.cS.a 
M.cair.b.bJcr.a 



M-caia-.b.bJcr.aA M.caA.aJ>.b.a.a McaA^i,.b.a.aA M.c.aA.a.bWa 
M.caA.a.b.bjn.aA M.caA.a.b.b.ak.a M.caA.a.b.b.aIcaA M.caAa.bi).cP.a 
M.caA.aubi>.cP.aA M.caAud>.b.cS.a M.caA.a.b.b.cS.aA M.caA.a.b b cT a 
Mca^aixi) cT.aA M.caAa.b.b.kr.a M.caA.a.b.bJcr.aA M.c.aA.m.b.b.a.a 
M.caAjnJ>.b.jkaA M.caAjoa.b.b.m.a M.c.aA.m.b.b.m.aA 
M.caA.m.b.b.aka M.caA^ti.b.b.ak.aA M.c.aA-m.b.b.cP.a 

in 



• 
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Mx.aA.m.b.b.cP.aA M-caAjn.b.b.cS.a M.c.aAjrub.b.cS.aA 
M.caA-in-b.b.cT.a Mx.aA.m.b.bxT.aA Mx.aA.m.b.b.kr.a 
Mx.aA.m.b.bJcr.aA McaA*ak.bi>.a.a Mx.aA-ak.b.b.a.aA 
Mx.aA.aleb.b.irua Mx.aA.ak.b.b.m.aA M.caA.ak.b.b.ak.a 
5 M.c.aA.ak.bi>.ak.aA M.caA.ak.b.b cP.a M.caA^k.b.b.cP.aA 
McaA.ak-b.b.cS.a Mx.aA.ak.b.b.cS.aA McaA.ak.b.bxT.a 
Mx.aA.ak.b.bxT.aA M.caA.ak.b.b.kr.a M.caA.ak.b.b.kr.aA 
M.caAxP.b.b.a.a M.caA-cP.b.b.a.aA Mx.aA.cP.b.b.m.a 
Mx.aA.cP.b.b.m.aA Mx.aA.cP.b-b.alca M.caA.cP.b.b.ak.aA 

10 M.caAxP.b.b.cP.a M.caA.cP.b.b.cP.aA M-caA.cP.b.b.cS.a 
M.caA.cP-b.b.cS-aA McaA.cPi>.bxT.a M.caAxP.b.bxT.aA 
M.caAxP.bi>.ki\a McaA.cP.b.bJcr.aA McaAxS.b.b.a.a 
Mx.aA.cS.b-b.a.aA M.caA.cS.b.b.m.a Mc.aA.cS-b.ban.aA 
Mx.aA.c5.b.b.ak.a M.caA.cS.b.b.ak.aA M.caAcS.b.b.cP.a 

15 M.caA.cS.b.b.cP-aA M.caAxS.b.b.cS.a M.caA.cS-b.b.cS.aA 
McaA.cS.bJ>.cT.a M.caA.c&b.bxT.aA M.caAxS.b.bia\a 
M.c.aA.cS.b.b.kr.aA M.caA.cTi>.b.a.a M.caAxT.b.b.a.aA 
M.caAxT.b.b.m.a Mx.aA.cT.b.bjn.aA M.caA.cT.b.b.ak.a 
M.caAxT.b.b.ak.aA M.caA.cTi>.b.cPa M.caAxT.b.b.cP.aA 

20 M.caAxT.b.b.cS.a M.caA.cT.b.b.cS.aA M.caAxT.b.bxT.a 
Mx.aAxT.b.b.cT.aA Mx.aAxT.b.b.kr.a Mx.aAxT.b.b.kr.aA 
M.caA.kr.b.b.a.a Mx.aA.kr.b.b.a.aA M.caA.kr.b.b.m.a 
Mx.aA.kr.b.b.m.aA M.caA.kr.b.b.ak.a M.caAJcr.b.b.ak.aA 
M.caA.kr.b.bxP.a M.caA-kr.b.b.cP.aA M.caA.kr.b.b.cS.a 

25 Mx.aA.kr.b.b.cS.aA M-caAJu\b.bxT.a M.c.aA.kr.b.bxT.aA 

M.caAJcr.b.bJcr.a M.caAJcr.b.bJcr.aA N.ca.a.b.b.a.a N.ca.a.b.b.a.aA 
N.ca.a.b.b.m.a Nx.a.a.b.b.m.aA N.ca.a.b.bak.a Nx.a.a.b.bakaA 
Nx.a.a.b.b.cP.a Nx.a.a.b.b.cP.aA N.ca.a.b.b.cS.a Nx.a.a.b.b.cS.aA 
N.ca.a-b.bxT.a Nx.a.a.b.bxT.aA Nx.a.a.b.b~kr.a Nx-a.a.b.bJcr.aA 

30 Nx.a.m.b.b.a.a N.ca.m.b.b.a.aA Nx.a.m.b.b.m.a Nx.a.m.b.b.m.aA 

Nx.a.m.b.b.ak.a N.ca.m.b.b.ak.aA N.ca.m.b.b.cP.a Nx.a.m.b.b.cP.aA 
Nx.a.m.b.b.cS.a Nx.a.m.b.b.cS.aA N.ca.m.b.bxT.a Nx.aan.b.bxT.aA 
N.ca.m.b.b.kr.a Nx.a.m.b.b.kr.aA Nx.a.ak.b.b.a.a N.c.a.ak.b.b.a.aA 
N.c.a.ak.b.b.m.a N.c.a.ak.b.b.in.aA Nx.a.ak.b.b.ak.a N.c.a.ak.b.b.ak.aA 

35 N.ca.ak.b.b.cP.a N.ca.ak.b.b.cP.aA N.ca.alcb.b.cS.a N.ca.ak.b.b.c5.aA 
N.ca.ak.b.b.cT.a N.c.a.ak.b.b.cT.aA N.ca.ak.b.b.kr.a N.ca.ak.b.b.kr.aA 
N.ca.cP.b.b.a.a Nx.a.cP.b.b.a.aA N.ca.cP.b.bjn.a Nx.a.cP.b.b.m.aA 
N.ca.cPi>.b.ak.a Nx.axP.b.b.ak.aA N.ca.cP.b.b.cP.a N.ca.cP.b.b.cP.aA 
N.c.a.cP.b.b.c£a N.caxP.b-b.cS.aA N.ca.cPi>.b.cT.a Nx.a.cP.b.bxT.aA 

40 N.ca.cP.b.b.kr.a N.caxP.b.b.kr.aA Nx.a.cS.b.b.a.a N.c.a.cS.b.b.a.aA 

N.ca.cS.b.b.m.a N.c.a.cS.b.b.m.aA Nx.a.cS.b.b.ak.a Nx.a.cS.b.b.ak.aA 
N.ca.c5.b.bxP.a N.ca.cS.b.b.cP.aA Nx.a.cS.b.bx5.a N.ca.cS.b.b.cS.aA 
N.ca.cS.b.bxT.a N.c.a.c5.b.b.cT.aA N.ca.c5.b.b.kr.a N.ca.cS.b.b.kr.aA 
N.ca.cT.b.b.a.a Nx.a.cT.b.b.a.aA N.caxT.b.b.m-a Nx.a.cT.b.b.m.aA 

45 N.caxT.b.b.ak.a N.caxT.b.b.ak.aA N.caxT.b.bxP.a N.caxT.b.b.cP.aA 
N.ca.cT.b.b.cS.a Nx.a.cT.b.b.cS.aA N.caxT.b.bxT.a N.caxT.b.bxT.aA 
N.caxT.b.b.kr.a N.caxT.b.b.kr.aA Nx.aJcr.b.b.a.a Nx.a.kr.b.b.a.aA 
N.ca.kr.bi>.nua N.c.a.kr,b.b.in-aA N.ca.kr.b.b.ak.a Nx.a.kr.b.b.ak.aA 
N.ca.kr.b.b.cP.a N.ca.kr.b.b.cP.aA Nx.a.kri).b.cS.a Nx.a.kr.b.b.cS.aA 

Cj6 



i 
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N.caA. cP.b.b .cS. aA 

N.caA.cP.b.b.kr.a 

N.c.aA.cS.b.b.a.aA 

N.c.aA.cS.b.b.ak.a 

Nx-aA.cS.b-b.cP.aA 

N.c.aA.cS.b.b.cT.a 

N.caA.cS.b.b.kr.aA 



N^bbl^ M^ a ^ bb f ^ N -"^.bJcr.a N.ca.kr.b.bJcr.aA 
Nca^^lifa ^ a ?\ a t A , N.caA.a.b.b.m.a N.caAa.b.b.m.aA 
NcaAat^ N.caA.a.b.bjkaA N.c4u^.b.b.cP.a N.caAa.b.b.cP.aA 
Stalaitf a M i£t N.caA.a.b.b.cT.a N.caA^b.b.cT.aA 

Ntal^b b^ a N-caAui.bbJcr.aA N.caAm.b.b.a.a N.caAon.b.b.a.aA 
N.c.aA.nLb.b.m.a N.c.aA.m.b.b.m.aA N.c.aAjn.b.b.ak.a 
N.caAjn.b.b.ak.aA N.caAnU>.b.cP.a N.caAm.b.b.cP.aA 

N.caA.m.b.b.cT.aA N.caAin.b.bJcr.a N.caA.m.b.b.kr.aA 
N.ca^ak.b.bui.a N.caAakJ>.b.a.aA N.caAak.b.b.m.a 
N.c.aA.ak.b.b.m.aA N.c^Lakb.b^k.a N.caA^b.b.ak.aA 
N.caA^kb.b.tf.a N.c.aAak.b.b.cP.aA N.caA.ak.b.b.cS.a 

Mr ^^^xr N-e^kJUMTji N.caA.ak.b.b.cT.aA 
N.caA.ak.b.b.kr.a N.caAak.b.b.kr.aA N.caAcP.b.b.a.a 
N.caA.<J.b.b.a aA N.c.aA.cP.b.bjn.a N.caA.cP.b.b.m.aA 
Nx.aAtf.b.b.ak.a N.c.aAcP.b.b.ak.aA N.caA.cP.b.b.cP.a 
N.caA.cP.b.b.cP.aA N.caAcP.b.b.cS.a 
N.caAcP.b.b.cT.a N.caAcP.bJ>.cT.aA 
N.c.aAcP.b.b.kr.aA N.c.aAcS.b.buLa 
N.caA.cS.b.bjn.a N.c.aAcS.b.bjn.aA 
N.caA.cS.b.b.ak.aA N.caAcSJ>.b.cP.a 
N.c.aAcS.b.b.cS.a N.caA.cS.b.b.cS.aA 
N.caA.cS.b.b.cT.aA N.caAcSJ>J>Jcr.a 
N.c.aAcT.b.b^a N.caAcT.b.b.a.aA N.caAcT.b.b.m.a 
N.caAcT.b.b.m.aA N.caAcTJxb.ak.a N.caA.cT.b.b.ak.aA 
N.caA.cT.b.b.^.a N.caAcT.b.b.cP.aA N.c.aA.cT.b.b.cS.a 
N.caA.cT.b.b cS^A N.caAcTi>J).cT.a N.caAcT.b.b.cT.aA 
N.caA.cT.b.b.kr.a N.caAcT.b.b.kr.aA N.caAkr.b.b.a.a 
N.caA.kr.bi5.auiA N.c.aAkr.bJun.a N.caA.kr.b.b.m.aA 
N.caA.kr.b.b.ak.a N.caAJ<r.M>.ak*A N.caA.kr.b.b.cP.a 

Nc ' aA -^b4).cS.a N.caAkr.b.b.cS.aA 
N.caA.kr.bi.cT.a N.caAkr.b.b.cT.aA N.caA.kr.b.b.kr.a 
N.c.aAkr.b.bJcr^A 0.ca*J>.b*a O.ca^b.b.a.aA 0.c^a.bi).m.a 

0.c^a.b.b^a 0.ca.a.b.b.ak.aA 0.ca.a.bJ>.cP.a 
O wabtStl o^k^ 0-ca.a.bi,.cS.aA 0-ca.a.b.b.cT.a 
ot^hf.lt S 03 ^^- 3 0c ^-a-b.bJcr.aA 0.ca.m.bJ>.a.a 
O fllS 1 ^ O.c.ajn.bbjn.a 0.ca.m.b.b.m.aA 0.c.a.m.b.b.ak.a 
0.ca.mJ>.bak.aA 0.cia.m.b.b.cP.a O.ca.m.b.b.cP.aA 

0.ca.mJ>.b.cT.a 0.ca.mJj.b.cT.aA 
0.ca.akbJ>.a.a O.Ga.akJ>Jxa.aA 
0.ca.akJ>.b.aka 0.c.a.ak.b.b.ak.aA 
0.ca.akJ>.b.c&a 0.c.a.akJ5.b.cS.aA 
O.C-a.ak.bJ).kr.a 0.ca.akb.bJcr.aA 
0.ca.cP.b.b.m.a 0.c.a.cP.b.bjn.aA 
0.ca.cP.b.b.cP.a 0.ca.cRb.b.cP.aA 
0.caxPi?J3.cT.a 0.ca.cPJj.b.cT^A 
0.c.axS.bJj.a.a 0.ca.cS.b.b.a.aA 
0.ca.cS.b.b.ak.a 0.ca.cSi>J>.ak.aA 
Q.ca.cS.b.b.cS.a Q.ca.cS.b.b.cS.aA 



0.ca.m.b.b.cS.aA 
0.ca.m.b.b.kr.aA 
0.ca.ak.bJ)jn.aA 
0.c.a.ak.b.b.cP.aA 

CXca.alcbb.cT.aA 
0.ca.cP.b.b.a.aA 

0.ca.cP.bJ).ak.aA 

0.ca.cP.b.b.cS.aA 

0.ca.cP.b.bJcr.aA 

0.ca.cS.b.bjn.aA 

0.ca.cS.bJ>.cP.aA 



9/ 



0.ca.m.b.b.cS.a 
CXca.m.b.b.kr.a 
CXca.ak.b.b.m.a 
0.ca.ak.b.b.cP.a 
0.ca.ak.b.b.cT.a 
0.ca.cRb.b.a.a 
0.ca.cP.b.b.alca 
0.ca.cPi>.b.c5.a 
0.ca.cP.b.b.kr^ 
0.ca.cS.b.bjon.a 
0.ca.cS.bi>.cP.a 
Q.ca.cS.b.b.cT.a 
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10 



15 



20 



25 



30 



35 



40 



45 



O.ca .cSi> i) . cT.aA 

Ox.axT.b.b.a.aA 

Ox.axT.b.b.akAA 

Ox.axT.b.b.cS.aA 

0.c.axT.b.bJcr.aA 

0.ca.kr.b.b.m.aA 

0.caJcr.b.b.cP.aA 

0.caJcr.bi).cT.aA 

0.caA.a.b.b.a.aA 



0.caxT.b.b.a.a 
0.caxT.b.b.aka 
0.ca.cT.b.b.cS.a 
Ox.axT.b.bJcr.a 
O.caJcrJj.bjrua 
Ox.aJcr.b.b.cP.a 
0.c.aJcri>.bxT.a 
0.caA.a.bi)^a 
Ox.aA.a.b.b.m.aA 0.caA~a.b.b.alca 
Ox.aA4ub.b.cP.aA 0.caA.a.b.b.cS.a 
CcaA.a.b.bxT.aA Ox.aA.a.b.b.kr.a 
Ox.aA.m.b.b.a.aA Ox.aA.m.b.b.m.a 
Ox.aA.m.b.b.ak.aA 



0.ca.cSi>.b.kr.a 0.ca.cSi>±>Jcr.aA 
0.caxT.b.b.nua 0.caxT.b.b.m.aA 
Ox.axT.b.bxRa Ox.axT.b.b.cP.aA 
0.ca.cT.b.bxT.a OcaxT.b.bxT.aA 
0.ca.kr.b.b.a.a Ox.aicr.b.b.a.aA 
0.caJcri>.b.alca 0.ca.kr.b.b.ak.aA 
0.caJcr.b.b.cS.a 0.caicr.b.b.cS.aA 
0.caJcr.b.bJcna 0.caJkr.b.b.kr.aA 
0.caA.a.b.b.nva 
Ox.aA-a.b.b.ak.aA 0.caA.a.b.b.cPa 
Ox.aA^.b.b.cS-aA CcaA-a.b.bxT.a 
Ox.aA.a-b.bJcr.aA 0.caA.m.b.b.a.a 
Ox.aA.m.b.b.m.aA 0.caA.m.b.b.ak.a 
Ox.aA.m.b.b.cP.a O.caAmb.b.cP.aA 0.caA.m.b.b.cS.a 
Ox.aA.m.b.bxS.aA 0.caA.m.b.bxT.a Ox.aA.nub.bxT.aA 
Ox.aA.m.b.b.kr.a Ox.aAjn.b.b.kr.aA 0.caA.ak.b.b.a.a 0.caA.ak.b.b.a.aA 
Ox.aA.ak.bi>jn.a Ox.aA.ak.b.b.m.aA Ox.aA.ak.b.b.ak.a 
0.caA.ak.b.b.ak.aA Ox.aA.akb.b.cP.a 0.caA.ak.b.bxP.aA 
Ox.aA.ak.b.bxS.a Ox.aA.ak.b.b.cS.aA Ox.aA.ak.b.bxT.a 
Ox.aA.ak.b.bxT.aA 0.caA.ak.b.bJcr.a Ox.aA.ak.b.b.kr.aA 
0.caA.cP.b.b.a.a Ox.aA.cP.b.b.a.aA Ox.aA.cP.b.bjn.a 
Ox.aAxP.b.b.m.aA 0.caA.cP.b±).ak.a Ox.aA.cP.b.b.akaA 
Ox.aA.cP.b.bxP.a 0.caA.cP.b.bxP.aA 0.caA.cP.b.b.c£a 
Ox.aA.cP.b.b.cS.aA 0.caA.cP.b.b.cT.a Ox.aA.cP.b.bxT.aA 
Ox.aA.cP.b.bJcr.a 0.caA.cP.b.b.kr.aA Ox.aA.cS.b.b.a.a Ox.aAxS.b.b.a.aA 
Ox.aA.cS.b.b.m.a Ox.aA.cS.b.b.m.aA 0.caA.cS.b.b.aka 
Ox.aA.cS.b.b.alcaA Ox.aAxS.b.b.cP.a Ox.aA.c5.b.b.cP.aA 
Ox.aA.c5.b.bxS.a 0.caA.c5.b.bxS.aA Ox.aA.cS.b.bxT.a 
Ox.aA.c5.b.b.cT.aA 0.caA.cS.b.b.kr.a Ox.aA.cS.b.b.kr.aA 
Ox.aAxT.bi>oi.a 0.caAxT.b.b.a.aA 0.caAxT.b.b.m.a 
Ox.aA.cT.b.b.m.aA Ox.aAxT.b.b-ak.a Ox.aA.cT.bi.ak.aA 
Ox.aAxT.b.b.cP.a 0.caAxT.b.bxP.aA Ox.aAxT.b.bxS.a 
Ox.aAxT.b.b.cS.aA Ox.aAxT.b.bxT.a Ox.aA.cT.b.bxT.aA 
Ox.aAxT.b.bJcr.a 0.caAxT.b.b.kr.aA Ox.aA.kr.b.b.a.a 
0.caA.kr.b.b.a.aA 0.caA.kr.b.b.m.a Ox.aA.kr.b.b.m.aA Ox.aA.kr.b.b.ak.a 
Ox.aA.kr.b.b.ak.aA 0.caA.kr.bJ).cP.a 0.caAJo\b.b.cP.aA 
0.caAJcr.b.b.cS.a Ox.aA.kr.b.b.cS.aA O.caAJcr.b.bxT.a 
0.caA.kr.b.bxT.aA 0.caA.kr.b.b.kr.a Ox.aA.kr.b.bJcr.aA P.caa.b.b.a.a 
P.ca.a.b.b.a.aA Px.a.a.b.b.m.a P.ca.a.b.b.m.aA P.ca.a.b.b.ak.a 
Px.a.a.b.b.ak.aA Px.aaJ)J>.cP.a Px-a.a.b.bxP.aA P.ca.a.b.b.c5.a 
P.ca.a.bi>.c5.aA P.ca.a.b.bxT.a P.ca.ab.b.cT.aA P.ca.a.b.b.kr.a 
P.ca.a.b.bJcr-aA Px.a.m.b.b.a.a Px.aum.b.b.a.aA Px.a.m.b.bjn.a 
Px.a.m.b.b.m.aA P.ca.m.b.b.ak.a Px.a.m.b.b.ak.aA P.ca.m.b.b.cP.a 

P.ca.m.b.b.c5.a Px.a.m.b.b.cS.aA 
Px.ajn.b.bJcr.a Px.a.m.b.bJa.aA 
P.cua.ak.b.bon.a P.ca.ak.b.bjn.aA 
P.ca.alcb.b.cP.a P.ca.ak.b.b.cP.aA 
P.cauiki)i>xT.a Px.a.ak.b.bxT.aA 



P.cajn.b.b.cP.aA 
P.ca.m.b.bxT.aA 
P.ca.ak.b.b.a.aA 
Px.a.ak.b.b.ak.aA 

Px.a.ak.b.b.cS.aA 
Px.a.ak~b.b.kr.aA 



Px.ajnJ>.bxT.a 

Px.a.ak»b.b.a.a 

Px.a*ak.b.b.ak.a 

Px.a.ak.bi>.cS.a 

P.ca.ak.b.bJcr.a 



Px.a.cP.b.b.a.a Px.a.cP.b.b.a.aA P.ca.cP.bi)jn.a 
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P^hK^ P".cP.b.b^k.a P.ca.cP.b.b.akaA RcaxRbi, cP a 

pSSJ tt Hi P ^b.bJcr.a P.ca.cP.b.bJcr.aA P.ca.cS.b.b.a.a 

JtTStS^ Pca.tf^.a P. ca .cS4,.b.cP^A P.ca.cS.bTcS.a 
Prt'Sh'hw'^ £- Ca - < f b f cT - a P«.cS.b.b.cT.aA P.c.a.<Si,i,Jcr.a 
P^'cTbb^ l^it*? Px.a.cT.b^aA Rca.cT.bWa 
ItiSttSiSi P c^cT.b.b^La P.c^.cT.b4>.akaA P.c.a.cT.b.b.cP.a 
PctSibStl P^ C I*^ Pc.a.cT.bi,.cS.aA P.ca.cTJ,.b.cT.a 
ItttobhfZHi t?ul hbJa * Pc -a ^.b.b.kr.aA P.caJcr.b.b.a.a 
pf a Whtt A PxjLkrOU«t«A P.caJcr.bi>.ak.a 

l it J ^ P ca ^ b cp a P.ca.kr.b.b.cP.aA P.c.a.kr.bI.cS.a 
Pca^bbw^ J ^^cT.a P.ca.kr.bJ,.cT.aA P.caJcrJ>J,Jcr.a 
Pc^bmt T^i^ P *^*W«-A P.caA.a.b.b.m.a 
Pc^i"^^ P Ca f a ^ a PcaA.a.b.b^k.aA P.caA.a.b.b.cP.a 
Pca^ttbSH I'^t i£* PcaA.a.bi,.cSaA P.caA-a.b.b.cT.a 
Pca^ibbL^ ^ a - b K b ^ aPtaA - abbJcraA PcaAarub-b^ 
P ct^'b l *it A p a ^ m K b u b ^ a P c aA m -b-b.m.aA P.caAon.b.b.ak.a 
P^b S P*c^Ajn.b.b.cP.a P.caAan.b.b.cP.aA P.caA.m.b.b.cS.a 
Pcai'mbbf aA ^ p caA.m.b.b.cT.aA P.c.aA.m.b.b.kr.a 

Pc a^'atbt^ Jf^St - ? PcaA.ak.b.b.a^A P.caA.ak.b.bon.a 
P c aXat^'b ^ p ^ui- 3 PcaA.ak.b.b.akaA P.caAak.b.b.cP.a 
P c^atb b ll^^u ^aA.akb.b.cS^A P.caA*k.b.b.cT.a 



P,rr pku . » CaA - ak - bbJcr - a p caA.alcb.b.kr.aA RcaA-cP b b ai 

P^cP'bb^A p ^cP.b.bon.aA P*.aAcPl£a£ a 
« Ca T ^ bba ^ aA P«^A.cPi)i,.cP^ P.caAcPi>.b.cP.aA P. M A,PKk,< s 



P caXcPb b S aA P APKk^p" p c^A.cPi,.b.cP.aA P.caA.cP.b.b.cSa 

P cattfbb'wi^ Pr ^i^o Pc - aA - cPbb -cTaA P.caA.cP.b.bJcr.a 
P c aAcS b b «l£ p u u ^ Pta A.cS4>.b.a^A P.c.aAxS.b.b.m.a 

P c a£f b'b*£ p caA.cS.b.b.ak^A P.caA.cS.b.b.cP.a 
P c aXcf b b '^tt I "l L Stt P c -aA.cSi,.b.cS.aA P.c.aA.cS.b.b.cT.a 

P ca^cTb b 1^ l^^ll** P c -aA.cS.b.bicr.aA P.c.aA.cT.b.b.a.a 

P t^St Eff^**" Pc^A.cT.b.b.m.aA P.c.aAcT.b.b.ak.a 



P c USt b P.caA.cTJ,.b.cP^A P.caAcT.b.b.cS.a 

P c^c?b b S'a^ P^aA^WM^ "d P <-aA.cT.b.b.cT.aA P.caA.cTJ,.bJcr a 
P IIaS h h ™ *^ S^ilttV P c -aAJcr.b.b^.aA P.caAicr.b.ban.a 
plaA^Jb^ P ^ti^ P *^**-k-A P.caAkr.b.b.cP.a 
P c^aAfab b ^ I ^ttu^ Pc -aA.kr.b.b.cS.aA P.caAJcr.bi,.cT.a 
£caA.kr.b.b.cT.aA P.caAJcr.b.bJcr.a P.caAkr J).bJcr.aA K.ca aw b b aw a 
Kca-aw^WaA K.caAaw.b Wa K.caA.aw.bWaA 
Lc.a.aw.b.b.aw.a L.ca.aw.b.b.aw.aA L.c.aA.aw.b.b.aw.a 
LcuiAaw.b.b.aw.aA M.ca^w.b.b.aw.a M.ca.aw.b.b.aw.aA 
M.caA.aw.b.b.aw.a M.caA.aw.b.b.aw.aA N.ca.aw.b.b.aw.a 
N.c.a.a W * b.aw.aA N.c.aA.aw.b.b.aw.a N.caAa W .b.b.aw.aA 
0.ca^w.b^.aw.a 0.c.a^w.b.b^w^A QcaA.aw.b.b.aw.a 
U.c.aA.aw.b.b.aw.aA P.ca.aw.b.b.aw.a P.ca.awJ>.b.aw^A 

O calbT'^O ^ Ca ^ aWb A b - aW ^ A Q^ bb -a-a Q.ca.a.bJ,.a.aA 
of^tk?*^ Qca^b.b.m.aA Qx^bh^a Q.c.a3.b.b.alcaA 
o"^ k k ^ S CaabbcPaA Q-ca.a.bi,.cS^ Q.ca^.bi,.cSaA 
g.ca^i.b.b.cT.a Q.ca^i>.b.cT.aA Q.c^.a.bJ)Jcr^ Q.c.a.a.b.bJcr^A 

°!3 
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Q.cajrub.b.a.a Q.ca.m.b.b.a.aA Q.cajn.b.b.m.a Qx.a.m.b.b.in.aA 
Q.ca.m.b.b.ak.a Q.ca.m.b.b.ak.aA Q.ca.m.b.bxP-a Q.cajn.b.b.cP.aA 
Q.ca.m.b.b.cS.a Q.ca.nxb.b.cS.aA Q.ca.m.b.bxT.a Q.ca.m.b.b.cT.aA 
Q.ca.m.b.b.kr.a Q.ca.m.bi>.kr.aA Q.ca.ak.b.b.a.a Q.ca.ak-b.b.a.aA 
5 Q.ca.ak.b.b.nua Q.ca.ak-b.b.m.aA Q.caalcb.b.alca Q.ca.ak.b.b.alcaA 
Q.ca.aki>.b.cP.a Qx-a.akixb.cP.aA Qx.a.ak-b.b.cS.a Q.ca.ak-b.b.dxaA 
Q.ca.ak.b.bxT.a Qx.a.ak.b.bxT.aA Qx.a.ak.b.bJa\a Qx.a.ak.b.b.kr.aA 
Q.caxPixb*a.a Q.ca.cRb.b.a.aA Q.ca.cP.b.b.m.a Q.ca.cP.b.b.m.aA 
Q.ca cP-b±>.ak.a Q.ca-cPi>.b.alcaA Q.ca.cP.b.bxP.a Q.ca.cP.b.bxP.aA 

10 Q.ca.cPi>.b.<5.a QxaxP.b.bxS.aA Q.caxPi>.bxT.a Qx.a.cP.b.bxT.aA 
Q.ca.cP-bJ>Jcra Q.caxP.b.b.kr.aA Qx.axS.b.b.a.a Q.ca.c5.b.b.a.aA 
Q.caxS.b.b.m.a Q.ca.cS.b.b.m.aA Q.ca.cS.b.b.ak.a Qx.a.c5.b.b.ak.aA 
Q.catcS.b.b.<p3 Q.ca.c&b.bxP.aA Q.caxS.b.bx5.a Q.ca.c5.b.bx5.aA 
Q.cax5.b.bxT.a Qx.a.c5.b.b.cT.aA Qx.axS.b.b.kr.a Q.caxS.b.bJcr.aA 

15 Q.caxT.b.b.a.a Q.caxT-b.ba^A Q.caxT.b.b.m.a Q.ca.cT.b.b.m.aA 
Q.caxT.b.b.ak.a Qx.axT.b-b.ak.aA Qx.axT.b.bxRa Q.caxT.b.b.cRaA 
Q.caxT.b.b.cS.a Qx.axT.b.b.cS.aA Q.caxT.b.bxT.a Qx.axT.b.bxT.aA 
Q.caxT.b.b.kr.a Qx.axT.b.bJcr.aA Q.ca.kr.b.b.a.a Q.caJcr.b.b.a.aA 
Q.ca.kr.b.b.m.a Q.c.a.kr.b.b.nuaA Q.caJcr.b.b.ak.a Q.ca.kr.b.b.ak.aA 

20 Qx.aJcr.b.b.cP.a Q.ca.kr.b.bxP.aA Q.caJcr.b.bxS.a Qx.a.kr.b.b.cS.aA 
Q.ca.kr.b.bxT.a Q.caJcr.b.bxT.aA Q.ca.kr.b.blcr.a Q.ca.kr.b.b.kr.aA 
Q.caAa.b.b.a.a Q.caAa.b.b.a.aA Q.caA.a.b.b.m.a Qx.aA.a.b.b.m.aA 
Qx.aA-a.b.b.alca Q.caA.a.b.b.ak-aA Q.caAa-b.bxP.a Q.caA-a.b.b.cP.aA 
Q.caA-a.b.bxS.a Q.caA.a.b.b.cS.aA Q.caA.a.b.bxT.a Q.caA.a.b.bxT.aA 

25 Qx.aA.a.b.bJcr.a Q.caA.a.b.b.kr.aA Q.c.aAm.b.b.a.a Q.caA.m.b.b.a.aA 
Qx.aA.m.b.b.m.a Qx.aA.m.b.b.m-aA Qx.aA.m.b.b.ak.a 
Qx.aA.rn.b-b.ak.aA Qx.aAjn.b.bxP.a Q.c.aA.m.b.bxP.aA 
Qx.aA.m.b.b.cS.a Q.c.aA.m.b.b.cS.aA Q.c.aA.m.b.b.cT.a 
Qx.aA-nub.bxT.aA Q.caA.m-b.b.kr.a Qx.aA.m.b.b.kr.aA 

30 Qx.aA.alcb.b.a.a Q.caA.ak.b.b.a.aA Q.caA.ak.b.b.m.a 

Qx.aA.ak.b.b.m.aA Qx.aA.ak-b.b.ak.a Q.eaA.ak.b-b.ak.aA 
Q.caAak.b.b.cP.a Q.caAak.b.b.cP.aA Qx.aA.ak.b.b.c5.a 
Q.caAak.b.b.cS.aA Q.caA.ak.b.bxT.a Q.caA.ak.b.b.cT.aA 
QxaA.ak.b±>Jcr.a Q.caA.ak-b.bJcr.aA Q.caAcP.b.b.a.a 

35 Q.caAxP.bJ>.a.aA Q.caAxP.b.b.m.a Q.caA.cP.b.b.m.aA Q.caA.cRb.b.ak.a 
Q.caA.cP.b.b.ak.aA Qx.aAxP.b.b.cP.a Q.caA.cP.b.bxP.aA 
Q.caAcP.b.b.cS.a Q.caA.cP.b.bxS.aA Q.caA.cP.b.bxT.a 
Q.caAcP.bi>xT.aA Qx.aA.cP.b.b.kr.a Qx.aAcP.b.b.kr.aA 
Q.caAxSJ>.b.a.a Qx.aA.cS.b.b.a.aA Qx.aA.cS.b.b.m.a 

40 Q.caA.cS.b.b.m.aA Q.caAcS.b.b.ak.a Q.caA.cS.b.b.ak.aA 
Q.caAcS.b.bxP.a Q.caA.cS.b.b.cRaA Qx.aA.cS.b.b.cS.a 
Q.caAcS.b.bxS.aA Qx.aAcS.b.bxT.a Q.caA-cS.b.bxTaA 
Q.caA.cS.b.b.kr.a Q.c.aA.cS.b.b.kr.aA Qx.aAxT.b.b.a.a Qx.aAxT.b.b.a.aA 
Q.caAxTi>.b.m.a Qx.aAxT.b.b.m.aA Q.caAxT.b.b.ak.a 

45 Q.caAcTi>Jj.ak.aA Q.caAxT.bi.cP.a Q.caAxT-b.b.cP.aA 
Q.caAxT.bi>xS.a Qx.aAxT.b.b.cSaA Qx.aAcT.b.bxT.a 
Q.caAcT.bi>xT.aA Q.caA.cT.b.bJcr.a Q.caA.cT.b.bJkr.aA 
Qx.aAkr.b.b.a.a Qx.aAJcr.b.b.a.aA Qx.aA.kr.b.b.m.a 
Q.caA.kr.b.bjn.aA Q.c.aAJcr.b.b.ak.a Q.caAJcr.b.b.ak.aA 
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Q.caA.kr.b.b.tf.a Q.c.aA.kr.b.b.cP.aA Q.caAkr.b.b.cS.a 
Q.caA.kr.b.b cS-aA Q.caA.kr.b.b.cT.a Q.c.aAJcr.b.b.cT.aA 

Rca^fb m f p ******** Rca.a.b.b.a.aA 

^ a ™ a R-ca.a.b.bjn.aA Rca.a.b.b.aka Rca.a.b.b.ak.aA 

^'alhhJ 3 *" a ^<* aA *-ca.ai,b.cS.a Rc.a.a.b.b.cS.aA 
Rr^tifK £"-a*;^T.aA Rca.a.b.b.kr.a Rca.a.b.b.kr.aA 
™ l J , a R-ca jn.b.bui aA R.c.a.mJ>.b J n.a Rc.a.m.b.b.m.aA 

R-c.a.m.b.b.AaA Rc aJ n.b.b.cT.a Rca.m.b.b.cT.aA 

f It u p " itf R.ca.ak.b.b^.a Rca.ak.b.b.a.aA 

p Tk*^ R-ca.ak.b-bjn.aA Rca.akb.b.ak.a Rc.a.ak.b.b.ak.aA 

R^aib p"^^^ R-c.a.ak.b.b.cS.a Rc.a.ak.b.b.cS.'X 

R^*^,! p Ca ^ cTaA R-ca.ak.b.b.kr.a Rc.a.ak.b.b.kr.aA 

p ^ '^tt L R- ca *bb^.aA Rc.a.cRb.b.m.a Rc.a.cP.b.b.m.aA 

Rfi^Kkfc ^akaA Rca.cRb.b.cRa Rca.cP.b.b.cP.aA 

■ Jt^iif?* Rc - acp bbcS.aA Rca.cP.b.b.cT.a Rca.cP.b.b.cT.aA 

^ ^ Rc.a.cP.bA.kr.aA Rca.cS.b.b.a.a Rc.a.cS.b.b.a.ar 

R ft^tt V ^ Ca ^ bjn - aA Rca.cSJ,.b.ak.a Rc.a.cS.b.b.ak.aA 

Ret It k p C3 S u u ^ *■"***■** Rc.a.cS.b.b.cS.aA 
R ^5'^ R-^ <5b.b.cT.aA Rca.cS.b.b.kr.a Rca.cS.b.b.kr.aA 

iZSttt v^ltu^ ^W"" R-ca.cT.b.b.m.aA 
Rrf'S'S t" p ca R.ca.cT.b.b.cP.a R.ca.cT.bi,.cP.aA 
Rr a 'S'hK f 3 ^^fSaA Rca.cT.b.b.cT.a Rcu».cT.b.b.cT.aA 
Hi frit^* Z^tt*** ********* R-cuiJcr.b.b.a.aA 
Hi £tt£* p Ca ^^' aA Rc a -^-b b-ak.a Rc.a.kr.b.b.ak.aA 
™ t * ca ^* b / cRaA Rca.kr.b.b.cS.a Rc.a.kr.b.b.cS.aA 
it l'?; k k ^ C a ^ r - b - b - cT aA R^-kr b.bJcr.a Rca.kr.b.bJcr.aA 
Rcata b blif , P^ a A bb ; ^ RcaA.a.b.b .nuaA 

Rcatabh^; RcaA * ab - ba k a A RcaA.a.b.b.cP.a RcaA^bi>.cRaA 
LtaA^ahhw R-c.aAa.b.b.cS.aA RcaA.a.b.b.cT.a Rc.aAa.b.b.cT.aA 

Rct^'m b b^ R C ^* l 5S tr ^ P -c.aA J n.b.b^.a Rc.aA.m.b.b.a.aA 
K.c.aA.m.b.b.m.a Rc.aA.m.b.b.m.aA Rc.aA.m.b.b.ak.a 

Rc.aA.m.b.b.ak.aA Rc.aA.m.b.b.cP.a RcaAjn.b.b.cP.aA 
K.caAan.b.b.cS.a RcaA.m.b.b.cS.aA Rc.aAm.b.b.cT.a 
Rc.aAm.b.b.cT.aA RcaAjn.bi»icr.a RcaA.m.b.b.kr.aA 
RcaAak.b.b.a.a Rc.aA.ak.b.b.a.aA RcaA.ak.b.b.m.a 
Kc.aA.ak.b.b.m.aA Rc.aA.ak.b.b.ak.a RcaA.ak.b-b.ak.aA 
RcaA.ak.b.b.cP.a RcaA.akb.b.cPaA RcaA.ak.b.b.cS.a 
K.caA.ak.b.b.cS.aA RcaA.ak.b.b.cT.a RcaAak.b.b.cT.aA 
Rc.aA.ak.b.b.kr.a Rc.aA.alcb.bJcr.aA Rc^A.cP.b.b.a a 
RcaA.cP.b.b.a.aA Rc.aA.cP.b.bjn.a RcaA.cP.b.b.m.aA RcaAcP.b.b.ak a 
Rc.aAcP.b.b.akaA RcaAcP.b.b.cP.a RcaAcP.b.b.cP^A 
RcaA.cP.b.b.cS.a RcaA.cP.b.b.cS.aA RcaA.cRb.b.cT.a 
RcaA.cP.b.b.cT.aA RcaAcP.b.bJcr.a RcaA.cP.b.b.kr.aA 
RcaA.cS.b.b.a.a Rc.aA.cS.b.b.a.aA RcaAcS.b.b.m.a 
R.caAcS.b.bjn.aA Rc.aA.cS.b.b.ak.a Rc.aA.cS.b.b.alcaA 
RcaA.cS.b.b.cP.a Rc.aA.cS.b.b.cP.aA RcaA.cS.b.b.cS.a 
RcaA.cSi>.b.cS.aA Rc.aA.cS.b.b.cT.a RcaA.cS.b.b.cT.aA 
RcaAcS.b.b Jcr.a RcaA.c5.b.b.kr.aA Rc.aA.cT.b.b.a.a Rc.aA.cT b b a aA 



WO 96/14314 



PCT/DS95/14603 



RcaAcT.b.b.m.a Rc.aAcT.b.b.m.aA Rc.aA.cT.b.b.ak.a 
RcaA.cT.b.b.ak.aA RcaAcT.b.b.cP.a RcaA.cT.b.b.cP.aA 
RcaAcT.b.b.cS.a RcaAcT.b.b.cS.aA RcaA.cT.b.b.cT.a 
RcaAcT.b.b.cT.aA R.c.aA.cT.b.bJcr.a RcaA.cT.b.b.kr.aA 
RcaAJor.b.b.a.a RcaAJo\b.b.a.aA Rc.aA.kr.b.b.m.a 
Rc.aA-kr.b.b.m-aA Rc.aAkr.b.b.ak.a RcaA.kr.b.b.ak.aA 
RcaAJcr.b.b.cP.a Rc.aA.kr.b.b.cP.aA Rc.aA.kr.b-b.cS.a 
RcaAJcr.b.b.cS.aA RcaAkri>.b.cT.a RcaA.kr.b.b.cT.aA 
RcaAkr.b.bJcr.a Rc.aAkr.b.b.kr.aA S.ca.a.b.b.a.a S.ca.a.b.b.a.aA 
S.ca.a.b.bjiua S.c.a.a.b.b.m.aA S.ca.ai>.b.aka S.ca.a.b.b.alcaA 
S.ca.a.b.b.cP.a S.ca-a.bJ>.cP.aA S.ca.ai>.b.cS.a S.ca.a.b.b.cS.aA 
S.ca.a.b.b.cT.a S.ca.a.b.b.cT.aA S.c.a.a.b.b.kr.a S.ca.a.b.b.kr.aA 
S.ca.m.b.b.a.a S.c.a.m.b.b.a.aA S.c.a.tn.b.bjn.a S.c.a.m.b.b.m.aA 
S.c.a.m.b.b.ak.a S.c.a.m.b.b.ak.aA S.ca.mi>.b!cP.a S.ca.m.b.b.cP.aA 
S.ca.m.b.b.cS.a S.c.a.m.b.b.cS.aA S.ca.m.b.b.cT.a S.cajn.b-b.cT.aA 
S.ca.m.b.b.kr.a S.c.a.m.b.b.kr.aA S.ca.ak.b.b.a.a S.c.a.ak.b.b.a.aA 
S.ca.ak.b.b.m.a S.c.a.ak.b.b.m.aA S.c.a.alcb.b.ak.a S.c.a.ak.b.b.ak.aA 
S.ca.ak.b.b.cP.a S.c.a.ak.b.b.cP.aA S.c.a.ak.b.b.cS.a S.ca.ak.b.b.cS.aA 
S.ca.ak.b.b.cT.a S.ca.ak.b.b.cT.aA S.ca.ak.b.b.kr.a S.ca.ak.b.b.kr.aA 
S.ca.dP.b.b.a.a S.c.a.cRb.b.a.aA S.ca.cP.b.b.m.a S.ca.cP.b.b.m.aA 
S.ca.cP.b.b.alca S.ca.cP.b.b.alcaA S.c.a.cP.b.b.cP.a S.ca.cP.bJj.cP.aA 
S.ca.cPi>.b.cS.a S.c.a.cP.b.b.t&aA S.ca.cP.b.b.cT.a S.ca.cP.b.b.cT.aA 
S.ca.cP.b.bJcr.a S.ca.cRb.b.kr.aA &ca.<&b.b.a.a S.ca.cS.b.b.a.aA 
S.ca.cS.b.b.m.a S.ca.cS.bi>jn.aA S.ca.cS-b.b.aka S.c.a.cS.bJj.ak.aA 
S.ca.cS.b.b.cP.a S.ca.cS-b.b.cP.aA S.ca.cS.b.b.cS.a S.ca.cS.b.b.cS.aA 
S.ca.cS.b.b.cT.a S.ca.cS.b.b.cT.aA S.ca.cS.b.bJcr.a S.c.a.cS.b.b.kr.aA 
S.ca.cT.b.b.a.a S.ca.cT.b.b.a.aA S.ca.cT.b.b.m.a S.ca.cT.b.b.m.aA 
S.ca.cT.b.b.ak.a S.c.a.cT.b.b.ak.aA S.ca.cT.b.b.cP.a S.c.a.cT.b.b.cP.aA 
S.ca.cT.b.b.cS.a S.c.a.cT.b.b.cS.aA S.ca.cT.b.b.cT.a S.ca.cT.b.b.cT.aA 
S.ca.cT.b.b.kr.a S.ca.cT.b.b.kr.aA S.caJcr.b.b.a.a S.ca.kr.b.b.a.aA 
S.c.a.kr.b.b.m.a S.c.a.kr.b.b.m.aA S.caJcr.bi).ak.a S.ca.kr.b.b.ak.aA 
S.ca.kr.b.b.cP.a S.c.a.kr.b.b.cP.aA S.caJcr.b.b.cS.a S.ca.kr.b.b.cS.aA 
S.ca.kr.b.b.cT.a S.c.aJcr.b.b.cT.aA S.ca-kr.b.bJcr.a S.c.aJcr.b.bJcr.aA 
S.c.aA.a.b.b.a.a S.c.aA.a.b.b.a.aA S.c.aAa.b.b.m.a S.caA.a.b.b.n^aA 
S.caAa.b.b.aka S.c.aAa.b.b.ak.aA S.caA.a.b.b.cRa S.caAa.b.b.cP.aA 
S.caAa.b.b.cS.a Sx.aA.a.b.b.cS.aA S.caAa.b.b.cT.a S.caA.a.b.b.cT.aA 
S.caAa.b.b.kr.a S.c.aAa.b.b.kr.aA S.caAm.b.b.a.a S.caAm.b.b.a.aA 
S.c.aA.m.b.b.m.a S.c.aAm.b.b.m.aA S.c.aA.m.b.b.ak.a S.c.aA.m.b.b.ak.aA 
S.caAjn.b.b.cP.a S.c.aAm.b.b.cP.aA S.caA.m.b.b.cS.a S.c.aA.m.b.b.cS.aA 
S.caA.m.b.b.cT.a S.c.aA.m.b.b.cT.aA S.caA.m.b.b.kr.a S.c.aAan.b.b.kr.aA 
S.caAak.b.b.a.a Sc.aA.ak.bb.aaA S.caA.ak.b.b.m.a S.c.aA.ak.b.bjn.aA 
S.c.aA.ak.b.b.ak.a S.caAak.b.b.akaA S.caA-aki>.b.cP.a S.c.aA^k.b.b.cP.aA 
S.caAakb.b.cS.a S.caA.ak.b.b.cS.aA S.caAak.b.b.cT.a 
S.caAak.b.b.cT.aA S.caAak.b.b.kr.a S.c.aA.ak.b.b.kr.aA S.caAcP.b.b.a.a 
S.caAcP.b.b.a^A S.taAcPJ).bjn.a S.c.aAcP.b.bjn.aA S.caA.cP.b.b.ak.a 
S.c.aA.cP.b.b.ak.aA S.caAcP.b.b.cP.a S.caAcPJ>.b.cP.aA S.caA.cP.b.b.cS.a 
S.caA.cP.b.b.cS.aA S.caA.cP.b.b.cT.a S.caA.cP.b.b.cT.aA S.c.aAcP.b.bJcr.a 
S.caAcP.b.bJar.aA S.c.aA.cS.b.b.a.a S.c.aA.cS.b.b.a.aA S.caA.cS.b.b.m.a 
S.caA.cS.b.b.m.aA S.c.aA.cS.b.b.alca S.c.aA.cS.b.b.ak.aA S.caA.cS.b.b.cRa 
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S.caA-cS.b.b.cP.aA S.caA.c&b.b.cS.a 
S.caA.cS-b.bxT.aA S.caA.cS.b.bicr.a 
S.caAxT.b.b.a.aA S.caAxT.b.b.nva 
S.caA.cT.bi>.alcaA S.caAxT.b.b.cI\a 
S.caAxT.b.b.cS.aA S.caAxT.b.bxT.a 



Sx.aA.cS.b.b.cS.aA S.caA.c5.b.bxT.a 
Sx.aA.cS.b.b.kr.aA S.caAxT.b.b.a.a 
S.caAxT.b.b.m.aA S.caAxTi>.b.ak.a 
S.caAxT.b.b.cP.aA S.caAxTi>.bxS.a 
S.c.aA.cT.b.bxT.aA Sx.aAxT.b.b.kr.a 



S.caA.cT.b.b.kr.aA S.caA.kr.b.b.a^ S.caA.kr.b.b.a.aA S.caAJcri>.b.m.a 
bx.aA.kr.b.b.nuaA S.caA.kr.b.b.alui S.caA.kr.b.b.ak.aA S.caAJcr.b.b.cP.a 
S.ca^.b.b.cP.aA S.caA.kr.b.bxS.a S.c.aAJcr.b.b.cS.aA S.caAJcr.b.bxT.a 
Sx.aAJcr b.b.cT.aA S.caAJcr.b.bJcr.a S.caAJcr.b.bJcr.aA T.ca.a.bi>^a 
T.ca.a.b.b.a.aA T.ca.a.b.b.m.a T.ca.a.b.b.m.aA T.ca.a.b.b.alca 
T.ca^.b.b.alcaA Tx.a.a.b.bxP.a T.c.a*a.b.b.cP.aA T.ca.a.b.bxS.a 
T.ca.a.b.b.cS.aA Tx.a.a.b.bxT.a T.ca.a.b.bxT.aA T.ca.a.b.bJcr.a 
T.c3.aJ>.bJcr.aA Tx.ajn.b.b.a.a T.c*un.b.b.a.aA T.c.a.m.b.b.m.a 
T.ca.m.b.b.m.aA Tx.a.nub.b.ak.a Tx.aan.b.b.ak.aA T.cajn.b.b.cP.a 

T.ca.mJbi>.cS.a Tx.a.m.b.b.c5.aA 
T.ca.m.b.b.kr.a Tx.a.m.b.b.kr.aA 
T.ca.ak.b.b.m.a T.ca.ak.b.b.m.aA 
T.ca.ak.bi>.cP.a T.ca.ak.b.bxP.aA 
T.ca.alcb.bxT.a T.ca.ak.b.bxT.aA 
T.ca.cRb.b.a.a T.ca.cP.b.b.a.aA 
T.ca.cP.b.b.ak.a Tx.a.cP.b.b.ak.aA 
T.ca.cP.b.b.cS.a T.caxRb.b.cS.aA 
T.ca.cP.b.b.kr.a T.caxP.b.b.kr.aA 
T.ca.cS.b.b.m.a T.ca.cS.b.b.m.aA 
T.ca*cS.b.b.cP.a T.ca.cS.b.b.cP.aA 
T.ca.cS.b.bxT.a T.ca.c5.b.bxT.aA 
T.caxT.b.b.a.a Tx.axT.b.b.a.aA 
Tx.axT.b.b.ak.a Tx.a.cT.b.b.ak.aA 
T.caxT.b.bxS.a T.caxT.b.b.cS.aA 
T.ca.cT.b.b.kr.a T.caxT.b.b.kr.aA 
T.ca.kr.b.b.m.a T.ca.kri>.b.m.aA 
T.ca.kr.b.b.cP.a T.caJcr.b.b.cP.aA 
Tx.aJa\b.bxT.a T.caJcr.b.bxT.aA 
T.caA.al>.b.a.a Tx.aA.a.b.b.a.aA 
Tx.aA^ub.b.ak.a 
.b.bxS-a 



T.ca.m.b.b.cP.aA 
T.ca.m.b.bxT.aA 
T.ca.alcb.b.a.aA 
T.ca.ak.b.b.ak.aA 
T.ca.alcb.b.cS.aA 
T.ca.ak.b.b.kr.aA 
T.ca.cP.b.bjn.aA 
T.ca.cP.b.b.cP.aA 
Tx.a.cRb.bxT.aA 
T.cax5.b.b.a.aA 
T.ca.cS.b.b.ak.aA 
T.ca.c5.b.b.cS.aA 
Tx.a.cS.b.b.kr.aA 
T.caxT.b.b.m.aA 
T.caxT.b.bxP.aA 
Tx.axT.b.b.cT.aA 
Tx.aJcr.b.b.a.aA 
T.caJkr.b.b.ak.aA 
Tx,aJcr.bJ).cSaA 
T.ca.krJ>.b.kr.aA 
T.caA.a.b.b.m.aA 
T.caAa.b.b.cP.aA 
Tx.aA^.b.bxT.aA 
Tx.aA.m.b.b.a.aA 



T.ca.m.b.b.cT.a 

T.ca.alcb.b.a.a 

T.ca.ak.b.b.ak.a 

T.ca.ak.b.bxS.a 

T.ca.alcb.b.kr.a 

T.caxP.b.b.m.a 

Tx.axRb.b.cP.a 

T.ca.cP.b.bxT.a 

T.ca.c5.b.b.a.a 

T.ca.cS.b.b.ak.a 

Tx.axS.b.b.cS.a 

Tx.axSi>.b.kr.a 

T.caxT.b.b.m.a 

Tx.axT.b.b.cP.a 

Tx.axT.b.bxT.a 

T.ca.kr.bi>.a.a 

T.caicr.b.b.aka 

T.caJcr.b.b.cS.a 

T.ca.kr.b.bJcr.a 



Tx.aA.a.bJ?.m.a 
Tx.aA.ai>.b.aluaA T.caA.a.bi>.cP.a 
T.caA.a>b.b.cS.aA TcaA.a.b.bxT.a 
T.caA.a.b.b.kr.aA T.caA.m.b.b.a.a 
T.caA.m.b.b.m.aA T.caA.m.b.b.ak.a 
T.caAjn.b.b.cP.aA T.caA.m.b.b.cS.a 
T.caA.m.b.b.cT.aA T.caA.m.b.bJcr.a 
Tx.aA.akb.b.a.aA T.caA.alcb.b.m.a 
T.caA.ak.b.b.ak.aA 



T.caA.a.b.bier.a 
T.c aA~m .b.b.m. a 
Tx.aAon.b.b.ak.aA T.caA.m.b.b.cP.a 
T.caAjn.b.b.cS.aA T.caA.m.b.bxT.a 
T.caA.mi>.bJcr.aA TcaAuik.b.b.a.a 

Tx.aA.alcb.ban.aA Tx.aA.ak.b.b.ak.a 

Tx.aA*akJ>.b.cP.a Tx.aA-ak.b.bxP.aA T.caA.ak.b.b.cS.a 
T.caA.ak.bi).cS.aA T.caA.ak.b.b.dT.a T.caA.ak.b.bxT.aA 
Tx.aA^k.b.b.kr.a T.caAak.b.bJcr.aA T.caAxP.b.b.a.a T.caA.cP.b.b.a.aA 
T.caA.cP.b.bjn.a T.caA.cP.b.b.m.aA T.caAxP.b.b.ak.a 
Tx.aAxPi>.b.ak.aA T.caAxP.b.b.cRa T.caA.cP.b.b.cRaA Tx.aA.cP.bi) cS a 
T.caAxP.b.b.cS.aA T.caA.cP.b.bxT.a TxoiA.cP.b.bxT.aA Tx.aAd\b.b.kr.a 
Tx^A.cP.b.b.kr.aA T.caA.cS.b.b.a.a T.caA.c5.b.b.a.aA Tx.aA.cS.b b m a 
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10 



15 



20 



25 



30 



35 



40 



45 



Tx.aAxS.b.b.m.aA 
T.caA.c5.b.b.cP.aA 
T.caA.cS.bi>.cT.aA 
Tx.aAxT.b.b.a.aA 
T.caAxT.b.b.ak.aA 
Tx.aAxT.b.b.c5.a 
Tx.aAxT.b.bxT\aA 
Tx.aAJcr.b.b.a.a 
Tx.aA.kr.b.b.ak-a 
Tx.aAJcr.bl>.cS.a 
T.caAJcr.b.bxT.aA 
U.ca.a.b.b.a.aA U. 
Ux.a.a.b.b.ak-aA 
Ux*a.a.b.b.c5.aA 
U.ca.a.b.bJcr.aA 
Ux.a.m.b.b.m.aA 
U.cajn.b.bxP.aA 
Ux,a.m.b.bxT.aA 
Ux.a.ak.b.b.a.aA 
Ux.a.ak.b.b.alcaA 
U.ca.akb.b.cS.aA 
U.ca.ak.b.b.kr.aA 
Ux.a.cP.b.b.m.aA 
U.ca.cP.b.b.cP.aA 
Ux.a.cP.b.bxl\aA 
Ux.a.c5.b.b.a.aA 
U.ca.cS.b.b.ak-aA 
U.c.a.cS.b.b.cS.aA 
Ux.a.cS.b.b.kr.aA 
U.ca.cT.b.b.nuaA 
Ux.axT.b.b.cP-aA 
U.caxT.b.b.cT.aA 
U.ca.kr.b.b.a.aA 
U.ca.kr.b.b.alcaA 
U.ca-kr.b.b.cS;aA 
Ux.a.kr.b.b.kr.aA 
Ux.aA.a.b.b.m.aA 
U.caAa.b.b.cP.aA 
U.caAa.b.bxT.aA 
U.caA.m.b.b.a.aA 
U.c.aA.m.b.b.ak.a 
Ux.aA.m.b.bxP.aA 
Ux.aA.m.b.bxT.a 
U.caA.m.b.bJcr.aA 
Ux.aAak.b.b.m.a 
U.caA.akixb.ak.aA 
U.caA.ak.b.b.cS.a 
U.caA.ak.b.bxT.aA 
Ux.aA.cP.b.b.a.a 



Tx.aAx5i>.b.ak.a Tx.aA.cS.bJb.ak.aA T.c.aA.cS.b.b.cP.a 
T.caAxS.b.b.cS.a T.caA.cS.b.b.cS.aA T.caA.cS.b.bxT.a 
Tx.aAxS.b.b.kr.a T.caA.c5.b.b.kr.aA T.caAxT.b.b.a.a 
T.caAxT.b.b.m.a Tx.aAxT.b.b.m.aA T.aaAxT.b.b.ak.a 

T.caAxT.bi).cP.a T.caAxT.b.bxRaA 
T.caAxT.b.b.cS.aA Tx.aAxT.b.bxT.a 

Tx.aAxT.b.b.kr.a T.caAxT.b.b.kr.aA 
T.caA.kr.b.b.a.aA Tx.aA.kr.b.bjn.a Tx.aA.kr.b.b.m.aA 
T.caAJcr.b.b.ak.aA T.caAJcr.b.b.cP.a Tx.aA.kr.b.b.cP.aA 
T.caAJcr.b.b.cS.aA T.caA.kr.b.bxT.a 
Tx.aA.kr.b.bJa\a T.caAJcr.b.b.kr.aA U.ca.a.b.b.a.a 
ca.a.b.b.nva U.ca.a.b.b.m.aA U.ca.a.b.b.alca 
Uca.a.b.bxP.a U.ca.ai>.b.cP.aA Ux.a.a.b.b.cS.a 
Ux.a.a.b.bxT.a Ux.a.a.b.bxT.aA 
U.ca.m.b.b.a.a Ux4ijn.b.b.a.aA 
U.ca.m.b.b.ak.a U.ca.nub.b.ak.aA 
Ux.a.m.b.bxS.a Ux.a.m.b.b.cS.aA 
U.ca.m.b.b.kr.a Ux.a.m.b.b.kr.aA 
Ux.a.ak.b.b.m.a Ux.a.ak.b.b.m.aA 
U.ca.ak.b.b.cRa Ux.a.akb.b.cP.aA 
Ux.a.akb.bxT.a Ux.a.ak.b.bxT.aA U.c.a.ak.b.b.kr.a 
U.ca.cRb.b.a.a U.ca.cP.b.b.a.aA Ux.a.cP.b.bjn.a 
U.caxP.b.b.a]ea U.ca.cP.b.b.alcaA 
U.ca.cP.b.bxS.a U.ca.cP.b.b.cS.aA 
Ux.a,cP.bJ>.kr.a Ux.a.cP.b.b.kr.aA 
U.caxS.b.b.m.a Ux.a.cS.b.b.m.aA 
U.ca.c&b.b.cP.a U.ca.cS.b.bxP.aA 
Ux.a.cS.b.b.cT.a U.ca.cS.b.bxT.aA 
Ux.axT.b.b.a.a Ux.a.cT.b.b.a.aA 
Ux.axT.b.b.ak.a U.caxT.b.b.ak.aA Ux.axT.b.b.cP.a 
U.caxT.b.b.cS.a U.caxT.b.b.cS.aA Ux.axT.b.bxT.a 
U.caxT.b.b.kr.a U.caxT.b.bJcr.aA 
Ux.aJcr.b.b.m.a Ux.a.kr.b.b.m.aA 
Ux.aicr.b.bxP.a U.caJcr.b.b.cP.aA 
Ux.a.kr.b.bxT.a U ca.krb.bxT.aA 
U.caAui i>.b.a.a U.caAa.b.b.a.aA 
Ux.aA.a.b.b.ak.a 
Ux.aA.a.b.b.cS.a 



Ux.a.a.b.bJcr.a 

U x.a.m.b.b.m.a 

U.c.a.m.b.b;cP.a 

Ux.a.m.b.bxT.a 

Ux.a.ak.b.b.a.a 

Ux.a.ak.b.b.ak.a 

Ux.a.ak.b.bxS.a 



U.c.a.cP.b.b.cP.a 

Ux.a.cP.b.bxT.a 

U.c.a.cS.b.b.a.a 

Ux.a.c5.b.b.ak.a 

U x.a.<5.b.b.cS.a 

Ux.a.cS.b.b.kr.a 

U.c.axT.b.b.m.a 



U.ca.kr.b.b.a.a 
Ux.a.kr.b.b.ak.a 
Ux.a.kr.b.b.cS.a 
Ux.a.kr.b.b.kr.a 



Ux.aA.a.b.bJh.a 
U.caA.a.b.b.ak.aA Ux.aA.a.b.b.cP.a 
Ux.aA.a.b.b.c5.aA Ux.aA.a.b.bxT.a 



Ux.aAa.b.bJcr.a 
Ux.aA.m.b.b.m.a 
Ux.aA.m.b.b.ak.aA 

Ux.aA.m.b.b.cS.a 
Ux.aA.m.b.bxT.aA 
U.c.aA.alcb.b.a.a 
Ux.aA.ak.b.b.m.aA 

U.caA.ak.b.b.cP.a 
U.caA.ak.b.b.c5.aA 
Ux.aA.ak.b.bJcr.a 



U.caA.a.b.b.kr.aA Ux.aA.m.b.b.a.a 
U.c.aA.m.b.b.m.aA 
Ux.aA.m.b.bxP.a 
Ux.aA.m.b.b.cS.aA 
Ux.aA.m.b.b.kr.a 
U.caA.ak.b.b.a.aA 
U.caA.ak.b.b.ak.a 
Ux.aA.ak.b-b.cP.aA 
U.caA.ak.b.bxT.a 
Ux.aA.aIcb.bJcr.aA 



Ux.aA.cP.bi).a.aA U.caA.cP.b.b.m.a 

9^ 



♦ 
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U-caA.cPbb.rn.aA U.caA.cP.b.b.aka U.c.aAcP.b.b.ak.aA 
U caAcP.b.b.cP.a U.caAcP.b.b.cP.aA U.caAcP.bJ>.cS a 
U G3A.cP.bA cS^A U.caAcPi».bxT.a U.c.aAcP.b.b.cT.aA 
U.caAcP.b.bicr.a U.caAcP.b.b.kr.aA U.c.aAcS.b.b.a.a 
5 U.caAc5.b.b.a.aA U.caA.cS.b.b.m.a U.c.aAcS.b.b.m.aA 
U.caAcS.b.b.alui U.caAcS.b.b.akaA U.caAcS.b.b.cP.a 
Ux.aAcS.bJ>.cP.aA U.caAcS.b.b.cS.a U.caA.cS.b.b.cS.aA 
U.caAcS.b.b.cT.a U.caA.cS.b.b.cT.aA UcaAcS.b.b.kr.a 
U.caAcS.b.bJcr.aA U.caAcT.b.b.a.a U.caAcT.b.b.a.aA 
10 U.c.aAcT.bWa U.c.aA.cT.b.bjn.aA U.caAcT.b.b.ak.a 
UcaAcTi>.b.ak.aA U.caAcT.b.bxP^ U.caAcT.b.b.cP.aA 
U.caAcT.b.b.cS.a U.caA.cT.b.b.cS.aA U.caAcT.b.b.cT.a 
U-caAcTi) b.cT.aA U.caAcT.b.bJcr.a U.caAcT.b.bJcr.aA 
Uc.aAkri).b.a.a U.caAkr.b.b.a.aA U.c.aA.kr.b.bjn.a 
15 U caA kri.b.m.aA U.caAkr.b.b.aka U.caAkr.b.b.ak.aA 
U.caAJcr^.b.cP.a U.caAkr.b.b.cP^A U.caAkr.b.b.cS.a 
U.caAkr.b.b.cS.aA U.c.aAJcr.b.b.cT.a U.c.aA.kr.b.b.cT.aA 
Vr^'uu 1, Vc ^ bb ^ V.c.a.a.b.b.a.a V.c.a.a.b.b.a.aA 
20 vfJSK^" V.c.a.a.b.b.m.aA V.ca.a.b.b.ak.a V.ca.a.b.b.ak.aA 
20 V.ca.a.b.b.cP^ V.ca.a.b.b.cP.aA V.ca.a.b.b.cS.a V.c.a.a.b.b.cS.aA 
V.ca.a.bJ>cT.a V.c.a.a.b.b.cT.aA V.c.a.a.b.b.kr.a V.c.a^i>.b.kr.aA 
Zl'lZt^i V.c.a.m.b.b.a aA V.c.a.m.b.b.m.a V.c.a.m.b.b.m.aA 
V.c.a.m.b.b.ak.a V.ca.m.b.b.ak.aA V.cajn.b.b.cP.a V.c.a.m.b.b.cP.aA 
V.c.a.m.b.b.<S.a V.c.a.m.b.b.cS.aA V.c.a.m.b.b.cT.a V.c.a.m.b.b.cT.aA 
25 V.camb.b.kr.a V.c.a.m.b.b.kr.aA V.c.a.ak.b.b.a.a V.ca.ak.b.b.a.aA 

ZtaZvhtV Z'^tui^ V-^^b.b.ak.a V.c.a.ak.b,b.ak.aA 
V.ca.afcb.b.cP^ V.ca.ak.b.b.cP.aA V.ca.aki>.b.cS.a V.ca.ak.b.b.cS.aA 
V.ca.ak.bA.cT.a V.c.a.ak.b.b.cT.aA V.c.a.ak.b.b.kr.a V.c.a.ak.b.b.kr.aA 

30 v^K^i? ^• c - a ^? a ; aA V.ca.cP.b.b.m.a V.c.a.cP.b.b.m4u\ 

30 V.ca.cP.b.b.ak.a V.ca.cP.b.b.aloaA V.ca.cP.b.b.cP.a V.ca.cP.b.b.cP.aA 

V.ca.cP.b.b.cSji V.ca.cP.b.b.cS.aA V.ca.cP.bi).cT.a V.c.a.cP.b.b.cT.aA 

V.ca.cP.bi>Jcr.a V.ca.cP.b.b.kr.aA V.ca.cS.b.b.a.a V.ca.cS.b.b.a.aA 

V.ca.<5.b.b.m.a V.ca.cS.b.b.in.aA V.c.a.cS.b.b.ak.a V.c.a.cS.b.b.ak.aA 

« „ a Si ? cP - a Vc-a cSb^ cP.aA V.ca.cS.b.b.cS.a V.c.a.cS.b.b.cS.aA 

V.c.a.<S.b.b.cT.a V.c.a.cS.b.b.cT.aA V.ca.cS.b.b.kr.a V.c.a.cS.b.b.kr.aA 

V.ca.cT.b.b.a a V.ca.cT.b.b.a.aA V.ca.cT.b.bjn.a V.c.a.cT.b.b.m.aA 
V.ca.cT.b.b.ak.a V.c.a.cT.b.b.ak.aA V.ca.cT.b.b.cP.a V.ca.cT.b.b.cP.aA 

v '"'J{ t£* Yr'^Z**'?** Vc - ac T.b.b.cT.a V.ca.cT.b.b.cT.aA 
Z" • kr a Vca -cT.b.b.kr.aA V.ca.kr.b.ba.a V.c.aJcr.b.b.a.aA 

40 V.ca.kr.b.bjiua V.ca.kr.b.b.m.aA V.ca.krJ).b.aka V.c.a.kr.b.b.ak.aA 
V.C4iJcr.b.bxP.a V.caJcr.b.b.cP.aA V.ca.kri>.b.cS.a V.c.a.kr.b.b.cS.aA 
V.caJkr.b.b.cT.a V.c.a.kr.b.b.cT.aA V.c.a.kr.b.bJcr.a V.c.a.kr.b.bJcr.aA 
V.caAa.b*.a a V.caAa.b.b.a.aA V.caAa.b.b.m.a V.c.aA.a.b.b.m.aA 
VcaA.a.b.b.ak.a V.c.aAa.b.b.ak.aA V.caAa.b.b.cP.a V.caAai>.b.cP.aA 

45 V.caAa.b.b.cS.a V.caAa.b.b.cS.aA V.caAa.b.b.cT.a V.c.aAa.b.b.cT.aA 
V.c*Aa.b bJcna V.c.aA.a.b.bJcr.aA V.caAm.b.b.a.a V.c.aAm.b.b.a.aA 
v.caA.m.b.bjn.a V.caA.m.b.b.m.aA V.caA.m.b.b.ak.a 
V.caAm.bJ>.ak.aA V.c.aA.m.b.b.cP.a V.caAm.b.b.cP.aA 
V.caA.m.b.b.cS.a V.c.aA.m.b.b.cS.aA V.caA.m.b.b.cT.a 

9<1 



WO 96/14314 



PCIYUS95/14603 



Vx.aA.nU>.bxT.aA V.caAoiub.b.kr.a Vx.aA.m.b.b.kr.aA 
V.caA-ak.b.b.a.a V.c.aA.ak.b.b.a.aA V.caA.ak.b.bjn.a 
V.c.aA.ak.b.ban.aA V.caA.ak.b.b.ak.a V.caA.ak.b.b.ak.aA 
V,caA.ak.b.b.cRa V.caA.ak.b-b.cP.aA Vx*aA.ak.b.b.cS.a 
5 Vx.aA.ak.b.b.cS.aA V.caA.ak.b.bxT.a Vx.aA.alob.bxT.aA 
V.c.aA.alcb.b.kr.a V.caA.ak.b.b.kr.aA V.caA-cP.b.b.a.a 
V.caA.cP.b.b.a.aA Vx.aA-cP.b.b.m.a V.caA.cP.b.b.m.aA 
V.caA.cP.bJ).ak.a V.caAcP.b.b.akaA V.caA.cP.b.b.cP.a 
V.caA.cP.b.b.cP.aA Vx.aA.cP.bJ>.cS.a V.caA.cP.b.b.cS.aA 

10 V.caA.cP.bi>xT.a Vx.aA.cP,b.bxT.aA Vx.aAxRb.b.kr.a 
Vx.aA.cP.b.bicr.aA V.caA*cS.b.b.a.a Vx.aA.cSi>.b.a.aA 
Vx.aA.c5.b.b.m.a Vx-aA.cS.b.b.m.aA Vx,aA.cS.b.b.ak.a 
Vx.aA.cS.b.b.ak.aA V.caAxS-b.b.cP.a V.caA.cS.b.b.cP.aA 
Vx.aA.cS.b.b.cS.a Vx.aAxS.b.b.c5.aA Vx.aA,cS.b.bxT.a 

15 Vx.aA.c5.b.bxT.aA V.caA.cS.b.b.kr.a V.caA.cS.b.b.kr.aA 
V.caAxT.b.b.a.a V.caAxTi>.b.a.aA Vx.aAxT.b.b.m.a 
Vx.aAxT.b.b.m.aA V.caA.cT.b.b.ak.a Vx.aAxT.b.b.ak.aA 
Vx.aAxT.b.b.cP.a V.caAxT.b.b.cP.aA Vx.aAxT.b.b.cS.a 
Vx,aAxT.b.b.cS.aA Vx.aAxT.b.bxT.a Vx,aAxT.b.bxT.aA 

20 Vx.aAxT.b.b.kr.a Vx.aAxT.b.b.kr.aA Vx.aA.krJ).b.a.a 
Vx.aA.kr.b.b.a.aA Vx.aA.kr.b.b.m.a Vx.aA.kr.b.b.m.aA 
Vx.aA.kr.b.b.ak.a V caAJcr.b.b.alcaA V.caAJcr.b.b.cP.a 
V.caA.kr.b.b.cP.aA Vx.aA.kr.b.b.c5.a V.caA.ki\b.b.cS.aA 
Vx.aA.kr.b.bxT.a Vx.aA.krb.bxT.aA Vx.aAJcr.b.b.kr.a 

25 V.caA.kr.b.b.kr.aA W.ca.a.b.b.a.a W.c.a.a.b.b.a.aA W.c.a.a.b.b.m.a 
Wx.a.a.b.b.m.aA W.ca.a.b.b.ak.a Wx.a.a.b.b.akaA W.c.a.a.b.b.cP.a 
Wx.a.a.b.b.cP.aA Wx.a.a.b.b,cS.a Wx.a.a.b.b.cS.aA Wx.a.a.b.bxT.a 
Wx.a.a.b.bxT.aA Wx.a.a.b.b.kr.a Wx.a.a.b.b.kr.aA W.ca.m.b.b.a.a 
W.c.a.m.b.b.a.aA W.c.a.m.b.b.m.a W.ca.m.b.b.m.aA W.ca.m.b.b.ak.a 

30 Wx.a.m.b.b.ak.aA Wx.a.m.b.b.cP.a W.c.a.m.b.bxP.aA Wx.ajn.b.b.cS.a 
Wx.a.m.b.b.cS.aA Wx.a.m.b.bxT.a Wx.a.m.b.bxT\aA Wx.a.m.b.b.kr.a 
Wx.a.m.b.b.kr.aA Wx.a.ak.b.b.a.a Wx.a.ak.b.b.a.aA W.ca.ak.b.b.m.a 
Wx.a.ak-b.b.m.aA Wxa.ak.b.b.ak.a Wx.a.ak.b.b.ak.aA W,ca.ak.b.b.cP.a 
Wx.a.ak.b.b.cP.aA W.ca.ak.b.b.cS.a W.ca.ak.b.b.cS.aA W.ca.ak.b.bxT.a 

35 Wx.a.ak.b.b.cT.aA Wx.a.ak.b.b.kr.a Wx.a.ak.b.bJcr.aA Wx.a.cP.b.b.a.a 
W.caxP.b.b.a.aA Wx.a.cP.b.bjn.a Wx.a.cP.b.b.m.aA Wx.a.cP.b.b.ak.a 
W.ca.cRb.b.ak.aA W.ca.cP.b.b.cP.a W.ca.cRb.bxP.aA Wx.a.cP.b.b.cS.a 
W.ca.cP.b.b.cS.aA W.ca.cP.b.b.cT.a Wx.a.cP.b.bxT.aA W.ca.cP.b.bJcr.a 
W.caxP.b.b.kr.aA W.ca.cS.b.b.a.a Wx.a.cS.b.b.a.aA Wx.a.cS.b.b.m.a 

40 Wx.axS.b.b.m.aA W.cax5.b.b.ak.a W.c.a.cS.b.b.ak.aA W.ca.cS.b.b.cP.a 
W.ca.cS.b.b.cP.aA W.caxS.b.b.c5.a W.c.a.cS.b.b.cS.aA W.caxS.b.bxT.a 
W.ca.cS.b.bxT.aA Wx.a.cS.b.b.kr.a Wx.a.cS.b.b.kr.aA W.caxT.b.b.a.a 
Wx.axT-b.b.a.aA W.caxT.b.b.m.a W.c.axT.b.b.m.aA W.c.axT.b.b.ak.a 
Wx.axT.b.b.ak.aA W.caxT.b.bxP.a W.caxT.b.b.cP.aA Wx.axT.b.b.cS.a 

45 W.c.axT.b.b.cS.aA Wx.axT.b.bxT.a W.caxT.b.bxT.aA W.caxT.b.b.kr.a 
Wx.axT.b.b.kr.aA W.caJcr.b.b.a.a Wx.a.kr.b.b.a.aA Wx.a.kr.b.b.m.a 
W.ca.kr.b.b.m.aA Wx.a.kr.b.b.ak.a W.ca.kr.b.b.ak.aA W.ca Jcr.b.b.cP.a 
W.caJcr.b.b.cP.aA W.ca.kr.b.b.c5.a Wx.aJur.b.b.c5.aA Wx.aJcr.b.bxT.a 
Wx.a.kr.b.bxT.aA Wx.a.kr.b.b.kr.a Wx.a.kr.b.b.kr.aA W.caA.a.b.b.a.a 

foo 
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Wc^abbtk^ wtti! h b r W.c.aA.a.b.b.m.aA W.c^a.b.b.aJc^ 
WcaAa'b b w ^ W-^a.b.b.cP.aA W.c.aA.a.b.b.cS.a 

W cata b bf al W f 1^* * T a WcaA.a.b.b.cT.aA W.c.aA.a.b.b.kr.a 
W c ai m b b^A v^ m A \ a ,! u Wc aA.m.b.b.a.aA W.caAon.b.b.m.a 
W caA.m.b.b.m.aA W.c.aAjn.b.b.ak.a W.c.aA.m.b.b.ak.aA 
W.c.aAm.b.b.cP.a W.c.aA.m.b.b.cP.aA W.c.aA.m.b.b.cS.a 
W.caA.m.b.b.tf .aA W.caA.m.b.b.cT.a W.c.aA.m.b.b.cT.aA 
W.caA.m.b.b.kr.a W.caA-m.b.b.kr.aA W.caA.ak.b.b.a.a 
W.caA.ak.b.b.a^A W.caAak.b.bjn.a W.caA.ak.b.b.m.aA 
W.caA.akb.b^k.a W.c.aA.alcb.b.ak.aA W.caAak.b.b.cP.a 
W.caA.ak^.b.dP.aA W.c.aA.ak.b.b.cS.a W.c.aAak.b.b.cS.aA 
W.caA.ak.b.b.cT.a W.caA.ak.b.b.cT.aA W.caAak.b.b.kr.a 
W.caA.ak.b.bicr.aA W.caAcP.b.b.a.a W.caAcP.b.b.a.aA 
W.c.aA.cP.b.b.m.a W.caA.cP.bWaA W.caAcP.b.b.aica 
W.caA<P.b.b.ak.aA W.caAcP.bi.cP-a W.c.aAcP.b.b.cP.aA 
w^^ t 3 A W c a A.^Pb.b.cS.aA W.caA.cPJ>.b.cT.a 
W.c.aA.tf.b.b.cT.aA W.caA.cP.b.b.kr.a W.c.aA.cP.b.b.kr.aA 
W.c.aA.^.b.b a.a W.caAcS.b.b.a.aA W.c.aA.cS.b.b.m.a 
W.c.aA^.b b.m.aA W.caA.cS.b.b.ak.a W.c.aAcS.b.b.ak.aA 
W.caAtf.b.b.cP.a W.c.aA.cS.b.b.cP^A W.c.aA.cS.b.b.cS.a 
W.c.aA.tf .b.b cS.aA W.caA.t5.b.b.cT.a W.c.aA.cS.b.b.cT.aA 
W.caAcS.b.b.kr.a W.c.aA.cS.b.b.kr.aA W.c.aAcT.b.b.a.a 
W.caA.cT.b.b.a.aA W.c.aA.cT.b.b.m.a W.c.aA.cT.b.bjn.aA 
W.c.aA.cT^.b.aka W.caAxT.b.b.ak.aA W.caAcT.b.b.cP.a 
W.c.aA.cT.b.b.dP.aA W.caA.cT.b.b.cS.a W.caAcT.b.b.cS.aA 
W.c.aA.cT.b.b.cT.a W.caA.cT.b.b.cT.aA W.caAcT.b.b.kr.a 
W.c.aA.cT.b.b.kr.aA W.c.aA.kr.b.b.a.a W.caA.kr.b.b.a.aA 
W.c.aA.kr.b.bjn.a W.c.aA.kr.b.b.m.aA W.c.aA.kr.b.b.ak.a 
W.c.aA.kr.b.b.alcaA W.caAJcr.b.b.cP.a W.caA.kr.b.b.cP.aA 
W.c^.kr.b.b.cS.a W.c.aA.kr.b.b.cS.aA W.c.aAkr.b.b.cT.a 
W.c.aA kr.b.b.cT.aA W.caA.kr.b.b.kr.a W.c.aA.kr.b.b.kr.aA 
y^Ikk a v ^ caa ^?- aaA X.ca.ai>.bjn.a Xca.a.b.b.m.aA 
X.c^.a.b.b.ak.a Xca.a.b.b.ak.aA Xcw4>.b.cP.a Xca.a.b.b.cP.aA 

Y^tS'Kw 3 Xca.a.b.b.cT.a Xca.a.b.b.cT.aA 

kk ^ caab ' b - kraA X.ca.m.b.b.a.a Xca^b^aaA 
X.c.a.m.b.b.m.a X.c.a.m.b.bon.aA Xcajn.b.b.ak.a X.c.ajn.b.b.alcaA 

Y . 3 ^K^ 3 J' Ca - m - b / b / cRaA X.caon.b.b.cS.a Xc.ajni.b.cS.aA 

Y?f"S:^ J-^JnbbcTAA Xca.m.b.bJcr.a X.c.a.m.b.bJcr.aA 

y r 1 1S£ t*t Xca.a^b.b.a.aA Xca.ak.b.b.m.a Xc.a.ak.b.b.m.aA 

Xca.ak.b.b.ak.a Xca.ak.b.b.akaA Xca.akb.b.cP.a Xc.aak.bi».cP.aA 

Xca.ak.b.b.cS.a Xca.ak.b.b.cS.aA Xca.ak.b.b.cT.a Xc.a.akb.b.cT.aA 

X-c.a.ak.b.b.kr.a Xca^lcb.bJcr.aA XcaxRbJxa.a Xc.a.cP.b.b.a.aA 

v Ca "?r^ a ^ cacPbbmaA Xc^.cPij.b3k.a Xc.a.cP.b.b.ak.aA 

v ^ ^ 5- Ca - cPb bcP - aA X.ca.cP.b.b.cS.a Xca.cP.b.b.cS.aA 

Xca.J.b.b.cT^ Xca.cP.b.b.cT^A Xca.cP.b.bJcr.a Xca.cP.b.b.kr.aA 

y fcuu t XtacSbbaaA Xca.cSi).b.m.a Xca.cS.b.b.maA 

X.c.a.c5.b.b.ak.a Xc.a.cS.b.b.ak.aA Xca.cS.b.b.cP.a Xc.a.cS.b.b.cP.aA 

Xca.tf.b.b.cS.a Xca.cS.b.b.cS.aA Xca.cS.b.b.cT.a Xca.cS.b.b.cT.aA 

Xca.cS.bi>Jcr.a Xca.cS.b.b.kr.aA Xca.cTi>.b.a.a Xca.cT.b.b.a.aA 

to/ 
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10 



15 



20 



25 



30 



35 



40 



45 



XcaxT.b.b.m.a Xc.axT.b.b.m.aA 
XcaxT.bi>.cP.a XcaxT.b.b.cRaA 
Xc.axT.b.bxT.a XcaxT.b.bxT.aA 
XcaJcr.b.b.a.a Xca.kr.b.b.a.aA 
Xc.aio\b.b.ak.a Xca.krixb.ak.aA 
XcaJcr.b.b.c5-a XcaJcr.b.bxS.aA 
Xca.kr.b.b.kr.a XcaJcr.b.bJcr.aA 
X c aA a.b.b .m .a 
XcaA~a.b.b.cP.a 
XcaA.ai).bxT.a 
XcaAjn.b*b.a.a 
Xx.aA,m.b.b.ak.a 
X.caA.m.b.b.cS.a 



XcaxT.b.b.ak.a Xca.cT.b-b.ak.aA 
XcaxT±>i>.cS.a XcaxT.b.b.cS.aA 
Xc.a.cT.b.b.kr.a Xca.cT.b.b.kr.aA 
Xca.kr.b.b.m.a Xca.kr.b.b.m.aA 
Xca.kr.b.b.cP.a Xca.kri>.b.cP.aA 
XcaJcr.bi>xT.a Xca.kr.b.bxT.aA 
XcaAaixb.a.a XcaA.a.b.b.a.aA 



XcaA.a.b.b.ak.aA 
XcaA.a.b.b.cS.aA 
XcaA.a.b.b.kr.aA 
X c.aA.m.b.b. niaA 
XcaA.m.b.b.cP.aA 



Xx.aA.a.b.b.m.aA XcaA.a.b.b.ak.a 
Xc.aAa.b.b.cP.aA XcaA.a.b.b.cS.a 
Xc.aA.a.b.bxT.aA XcaA.a.b.b.kr.a 
Xc.aA~m.b.b.a.aA XcaA.m.b.b.m.a 
X.caA.m.b.b.akaA XcaA.m.b.b.cP.a 
XcaA.irtb.b.cS.aA XcaAm.b.b.cT.a 
X.c.aA.m.b.b.cT.aA XcaA-m.b.bJcr.a X.caA.m.b.b.kr.aA XcaAakb.b.a.a 
XcaA.alcb.b.a.aA XcaA.ak.b.b.m.a Xx.aA.ak.b.b.m.aA XcaAak.b.b.aka 
XcaA.ak.b.b.ak.aA XcaA.ak.b.b.cP.a XcaA.ak.b.bxP.aA 
XcaA.ak.b.bxS.a XcaA.ak.b.b.cS.aA XcaA.ak.b.bxT.a 
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Pharmaceutical Formulations and Administration 

Another aspect of the invention relates to compositions comprising 
compound(s) of this invention plus one or more pharmaceutically-accep table 
carriers. One or more compounds of the invention (herein referred to as the 
5 active ingredients) are administered by any route appropriate to the condition to 
be treated. Suitable routes include oral, rectal, nasal, topical (including buccal 
and sublingual), vaginal and parenteral (including subcutaneous, 
intramuscular, intravenous, intradermal, intrathecal and epidural), and the like. 
It will be appreciated that the preferred route may vary with, for example, the 

10 condition of the recipient. 

While it is possible for the active ingredients to be administered alone it 
may be preferable to present them as pharmaceutical formulations. The 
formulations, both for veterinary and for human use, of the invention comprise 
at least one active ingredient, as above defined, together with one or more 

15 acceptable carriers therefor and optionally other therapeutic ingredients. The 
carrier(s) must be "acceptable" in the sense of being compatible with the other 
ingredients of the formulation and physiologically innocuous to the recipient 
thereof. 

The formulations include those suitable for oral, rectal, nasal, topical 

20 (including buccal and sublingual), vaginal or parenteral (including 

subcutaneous, intramuscular, intravenous, intradermal, intrathecal and 
epidural) administration. The formulations may conveniently be presented in 
unit dosage form and may be prepared by any of the methods well known in the 
art of pharmacy. Techniques and formulations generally are found in 

25 Remington's Pharmaceutical Sciences (Mack Publishing Co., Easton, PA) which 
is incorporated by reference herein. Such methods include the step of bringing 
into association the active ingredient with the carrier which constitutes one or 
more accessory ingredients. In general the formulations are prepared by 
uniformly and intimately bringing into association the active ingredient with 

30 liquid carriers or finely divided solid carriers or both, and then, if necessary, 
shaping the product. 

Formulations of the invention suitable for oral administration are 
prepared as discrete units such as capsules, cachets or tablets each containing a 
predetermined amount of the active ingredient; as a powder or granules; as 

35 solution or a suspension in an aqueous liquid or a non-aqueous liquid; or as an 
oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The active 
ingredient may also be presented as a bolus, electuary or paste. 

A tablet is made by compression or molding, optionally with one or more 
accessory ingredients. Compressed tablets may be prepared by compressing in a 
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suitable machine the active ingredient in a free-flowing form such as a powder 
or granules, optionally mixed with a binder, lubricant, inert diluent, 
preservative, surface active or dispersing agent. Molded tablets may be made by 
molding in a suitable machine a mixture of the powdered active ingredient 
moistened with an inert liquid diluent. The tablets may optionally are coated or 
scored and optionally are formulated so as to provide slow or controlled release 
of the active ingredient therefrom. 

For administration to the eye or other external tissues e.g. mouth and 
skin, the formulations are preferably applied as a topical ointment or cream 
containing the active ingredients) in an amount of, for example, 0.075 to 20% 
w/w (including active ingredients) in a range between 0.1% and 20% in 
increments of 0.1% w/w such as 0.6% w/w, 0.7% w/w, etc), preferably 0.2 to 15% 
w/w and most preferably 03 to 10% w/w. When formulated in an ointment, 
the active ingredients may be employed with either a paraffinic or a water- 
miscible ointment base. Alternatively, the active ingredients may be formulated 
in a cream with an oil-in-water cream base. 

If desired, the aqueous phase of the cream base may include, for example, 
at least 30% w/w of a polyhydric alcohol, i.e an alcohol having two or more 
hydroxyl groups such as propylene glycol, butane 1,3-diol, mannitol, sorbitol, 
glycerol and polyethylene glycol (including PEG 400) and mixtures thereof. The 
topical formulations may desirably include a compound which enhances 
absorption or penetration of the active ingredient through the skin or other 
affected areas. Examples of such dermal penetration enhancers include 
dimethyl sulphoxide and related analogs. 

The oily phase of the emulsions of this invention may be constituted 
from known ingredients in a known manner. While the phase may comprise 
merely an emulsifier (otherwise known as an emulgent), it desirably comprises 
a mixture of at least one emulsifier with a fat or an oil or with both a fat and an 
oiL Preferably, a hydrophilic emulsifier is included together with a lipophilic 
K) emulsifier which acts as a stabilizer. It is also preferred to include both an oil 
and a fat Together, the emulsifier(s) with or without stabilizers) make up the 
so-called emulsifying wax, and the wax together with the oU and fat make up the 
so-called emulsifying ointment base which forms the oily dispersed phase of the 
cream formulations. 

Emulgents and emulsion stabilizers suitable for use in the formulation of 
the invention include Tween® 60, Span® 80, cetostearyl alcohol, benzyl alcohol, 
myristyl alcohol, glyceryl mono-stearate and sodium lauryl sulfate. 

The choice of suitable oils or fats for the formulation is based on 
achieving the desired cosmetic properties, since the solubility of the active 

for 
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compound in most oils likely to be used in pharmaceutical emulsion 
formulations is very low. Thus the cream should preferably be a non-greasy, 
non-staining and washable product with suitable consistency to avoid leakage 
from tubes or other containers. Straight or branched chain, mono- or dibasic 
5 alkyl esters such as di-isoadipate, isocetyl stearate, propylene glycol diester of 
coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl 
stearate, 2-ethylhexyl palmitate or a blend of branched chain esters known as 
Crodamol CAP may be used, the last three being preferred esters. These may be 
used alone or in combination depending on the properties required. 

10 Alternatively, high melting point lipids such as white soft paraffin and/or liquid 
paraffin or other mineral oils are used. 

Formulations suitable for topical administration to the eye also include 
eye drops wherein the active ingredient is dissolved or suspended in a suitable 
carrier, especially an aqueous solvent for the active ingredient. The active 

15 ingredient is preferably present in such formulations in a concentration of 0.5 to 
20%, advantageously 0.5 to 10% particularly about 
15% w/w. 

Formulations suitable for topical administration in the mouth include 
lozenges comprising the active ingredient in a flavored basis, usually sucrose 

20 and acacia or tragacanth; pastilles comprising the active ingredient in an inert 
basis such as gelatin and glycerin, or sucrose and acacia; and mouthwashes 
comprising the active ingredient in a suitable liquid carrier. 

Formulations for rectal administration may be presented as a suppository 
with a suitable base comprising for example cocoa butter or a salicylate. 

25 Formulations suitable for nasal administration wherein the carrier is a 

solid include a coarse powder having a particle size for example in the range 20 
to 500 microns (including particle sizes in a range between 20 and 500 microns in 
increments of 5 microns such as 30 microns, 35 microns, etc.), which is 
administered by rapid inhalation through the nasal passage from a container of 

30 the powder held close up to the nose. Suitable formulations wherein the carrier 
is a liquid, for administration as for example a nasal spray or as nasal drops, 
include aqueous or oily solutions of the active ingredient. Formulations 
suitable for aerosol administration may be prepared according to conventional 
methods and may be delivered with other therapeutic agents. 

35 Formulations suitable for inhalation therapy are prepared as aerosols or 

powders having a particle size small enough to dose the alveoli. Such powders 
and aerosols are prepared by any of the methods common in the art. Ordinarily 
aerosols are aqueous aerosols. 

Formulations suitable for vaginal administration may be presented as 
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pessaries, tampons, creams, gels, pastes, foams or spray formulations containing 
in addition to the active ingredient such carriers as are known in the art to be 
appropriate. 

Formulations suitable for parenteral administration include aqueous and 
non-aqueous sterile injection solutions which may contain anti-oxidants, 
buffers, bacteriostats and solutes which render the formulation isotonic with the 
blood of the intended recipient; and aqueous and non-aqueous sterile 
suspensions which may include suspending agents and thickening agents. The 
formulations may be presented in unit-dose or multi-dose containers, for 
example sealed ampoules and vials, and may be stored in a freeze-dried 
Oyophilized) condition requiring only the addition of the sterile liquid carrier, 
for example water for injections, immediately prior to use. Extemporaneous 
injection solutions and suspensions may be prepared from sterile powders, 
granules and tablets of the kind previously described. Preferred unit dosage 
15 formulations are those containing a daily dose or unit daily sub-dose, as herein 
above recited, or an appropriate fraction thereof, of an active ingredient. 

It should be understood that in addition to the ingredients particularly 
mentioned above the formulations of this invention may include other agents 
conventional in the art having regard to the type of formulation in question, for 
example those suitable for oral administration may include flavoring agents. 

The invention further provides veterinary compositions comprising at 
least one active ingredient as above defined together with a veterinary carrier 
therefor. 

Veterinary carriers are materials useful for the purpose of administering 
5 the composition and may be solid, liquid or gaseous materials which are 
otherwise inert or acceptable in the veterinary art and are compatible with the 
active ingredient These veterinary compositions may be administered orally, 
parenterally or by any other desired route. 

Compounds of the invention are used to provide controlled release 
> pharmaceutical formulations containing as active ingredient one or more 
compounds of the invention ("controlled release formulations") in which the 
release of the active ingredient are controlled and regulated to allow less 
frequency dosing or to improve the pharmacokinetic or toxicity profile of a 
given active ingredient. 

Effective dose of active ingredient depends on the nature of the condition 
being treated, the method of treatment, pharmaceutical formulation, and the 
like. It can be expected to be from about 0.001 to about 30 mg/kg body weight per 
day. Particular dose ranges are determined by the methods common in the art. 
Such methods include dose escalation studies involving animal models such as 
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SIV in monkeys or HIV IN SOD mouse systems. Studies of this type take into 
account effectiveness and toxicity of a particular dose among other variables 
commonly studied in the art. 

Active ingredients of the invention are also used in combination with 
5 other active ingredients heretofore employed or useful in the treatment of HIV, 
including nucleotide or nucleoside analogues such as PMEA, PMPA, FMEBAP 
PMPDAP, DDI, AZT, DDC, D4T, D4AP, bis(POM) PMEA and the like'. Such 
combinations are selected based on the condition to be treated, cross-reactivities 
of ingredients and pharma co-properties of the combination 

10 Metabolites of the Compm mds of the Invwitinn 

Also falling within the scope of this invention are the in vivo metabolic 
products of the compounds described herein, to the extent such products are 
novel and unobvious over the prior art. Such products may result for example 
from the oxidation, reduction, hydrolysis, amidation, esterification and the like 
15 of the administered compound, primarily due to enzymatic processes. 
Accordingly, the invention includes novel and unobvious compounds 
produced by a process comprising contacting a compound of structure I, D, or HI 
with a mammal for a period of time sufficient to yield a metabolic product of the 
compound. Such products typically are identified by preparing a radiolabeled 
(e.g. CM or H3) compound of structure I, II, or m, administering it parenterally 
in a detectable dose (e.g. greater than about 0.5 mg/kg) to an animal such as rat, 
mouse, guinea pig, monkey, or to man, allowing sufficient time for metabolism 
to occur (typically about 30 seconds to 30 hours) and isolating its conversion 
products from the urine, blood or other biological samples. These products are 
easily isolated since they are labeled (others are isolated by the use of 
capable of binding epitopes surviving in the metabolite). The metabolite 
structures are determined in conventional fashion, e.g. by MS or NMR analysis. 
In general, analysis of metabolites is done in the same way as conventional drug 
metabolism studies well-known to those skilled in the art. The conversion 
products, so long as they are not otherwise found in vivo, are useful in 
diagnostic assays for therapeutic dosing of the compounds of structure I, H, or m 
- even if they possess no HTV protease inhibitory activity of their own. 
Particular compounds are products of cytochrome-mediated oxidation These 
include oxidation of aryl groups to phenolic groups and amino to hydroxyl. 
They are identified by incubating the compounds described herein with liver 
cytochrome preparations in conventional fashion. 

2mBMffl agfiffS.^ntibodies, and Assays. 

The compounds of this invention, or the biologically active substances 
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produced from these compounds by hydrolysis or metabolism in trim, are used 
as immunogens to prepare antibodies capable of binding specifically to the 
compounds or their metabolic products which retain immunologically 
recognized epitopes (sites of antibody binding). The immunogenic composition* 
therefore are useful as intermediates in the preparation of antibodies for use in 
diagnostic, quality control, or the like methods or in assays for the compounds 
or their novel metabolic products. 

The hydrolysis products of interest include products of the hydrolysis of 
protected acidic groups (such as carboxylic acids and phenols), hydroxy groups, 
and basic groups (such as amines). The metabolic products described above may 
retain a substantial degree of immunological cross reactivity with the 
compounds of the invention. Thus, the antibodies of this invention will be 
capable of binding to the inhibitor compounds of the invention without binding 
to the non-inhibitory protected compounds; alternatively the metabolic 
products, will be capable of binding to the non-inhibitory protected compounds 
and/or the metabolitic products without binding to the inhibitory compounds of 
the invention, or will be capable of binding specifically to any one or all three. 
The antibodies desirably will not substantially cross-react with naturally- 
occurring materials (other than naturally produced metabolites as discussed 
above). Substantial cross-reactivity is reactivity under specific assay conditions 
for specific analytes such that it interferes with the assay results. 

The immunogens of this invention contain the compound presenting 
the desired epitope in association with an immunogenic substance such as an 
antigenic polypeptide. Within the context of the invention such association 
means covalent bonding to form an immunogenic conjugate (when applicable) 
or a mixture of non-covalently bonded materials, or a combination of the above. 
Immunogenic substances include adjuvants such as Freund's adjuvant, 
immunogenic proteins such as viral, bacterial, yeast, plant and animal 
polypeptides, in particular keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin or soybean trypsin inhibitor, and immunogenic polysaccharides. 
Typically, the compound having the structure of the desired epitope is 
covalently conjugated to an immunogenic polypeptide or polysaccharide by the 
use of a polyfunctional (ordinarily bifunctional) cross-linking agent. Methods 
for the manufacture of hapten immunogens are conventional gg£_§g, and any of 
the methods used heretofore for conjugating haptens to immunogenic 
polypeptides or the like are suitably employed here as well, taking into account 
the functional groups on the precursors or hydrolytic products which are 

available for cross-linking and the likelihood of producing antibodies specific to 
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the epitope in question as opposed to the immunogenic substance. 

Typically the polypeptide is conjugated to a site on the compound of the 
invention distant from the epitope to be recognized. 

The conjugates are prepared in conventional fashion. For example, the 
cross-linking agents N-hydroxysuccinimide, succinic anhydride or alkN=C=Nalk 
are useful in preparing the conjugates of this invention. The conjugates 
comprise a compound of the invention attached by a bond or a linking group of 
1-100, typically, 1-25, more typically 1-10 carbon atoms to the immunogenic 
substance. The conjugates are separated from starting materials and by products 
using chromatography or the like, and then are sterile filtered and vialed for 
storage. 

The compounds of this invention are cross-linked for example through 
any one or more of the following groups: a hydroxyl group of E, G, J, L, T, or U; a 
carboxyl group of E, G, T, or T; a carbon atom of the compound of formulas I, n, 
or III in substitution of H and/or an amine group of E, G, J, L, T, or U. 

Animals are typically immunized against the immunogenic conjugates or 
derivatives by combining 1 mg or 1 ng of conjugate (for rabbits or mice, 
respectively) with 3 volumes of Freund's complete adjuvant and injecting the 
solution intradermally at multiple sites. One month later the animals are 
boosted with 1/5 to 1/10 the original amount of conjugate in Freund's complete 
adjuvant (or other suitable adjuvant) by subcutaneous injection at multiple 
sites. 7 to 14 days later animals are bled and the serum is assayed for the desired 
antibody titer. Animals are boosted until the titer plateaus. Preferably, the 
animal is boosted with the corrugate in which the precursor or product is linked 
to a different protein, through a different cross-linking agent or both. 
Optionally, aggregating agents such as alum are used to enhance the immune 
response. 

After immunization, monoclonal antibodies are prepared by recovering 
immune lymphoid cells (typically spleen cells or lymphocytes from lymph node 
tissue) from immunized animals and immortalizing the cells in conventional 
fashion, e.g., by fusion with myeloma alls or by Epstein-Barr virus 
transformation and screening for clones expressing the desired antibody. The 
hybridoma technique described originally be Kohler and Milstein, Eur. J. 
Immunol, (1976) &511 has been widely applied to produce hybrid cell lines that 
secrete high levels of monoclonal antibodies against many specific antigens. 

It is possible to fuse cells of one species with another. However, it is 
preferably that the source of the immunized antibody producing cells and the 
myeloma be from the same species. 

The hybrid cell lines are maintained in culture in vitro. The cell lines of 
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this invention are selected or maintained in a hypoxanthine-aminopterin 
thymidine (HAT) medium. However, the established hyhridoma cell line can be 
maintained on a variety of nutritionally adequate media. The secreted antibody 
is recovered from culture by conventional methods such as precipitation, ion 
5 exchange chromatography, affinity chromatography, or the like. The antibodies 
described herein are also recovered from hybridoma cell cultures by 
conventional methods for purification of IgG or IgM as the case may be that 
heretofore have been used to purify immunoglobulins from pooled plasma, e.g., 
ethanol or polyethylene glycol precipitation procedures. The purified antibodies 

10 are sterile filtered, and optionally are conjugated to a detectable marker such as 
an enzyme or spin label for use in diagnostic assays of test samples. 

The antibodies of this invention are obtained from any animal species, 
but ordinarily are from murine or rat. Once a monoclonal antibody having the 
desired specificity and affinity is obtained, other conventional modifications of 

15 the antibodies are within the scope of this invention. For example, the 

complementarity determining regions of an animal antibody, together with as 
much of the framework domain as is needed, are substituted into an antibody of 
another animal species or class to produce a cross-class or cross-species chimeric 
antibody. Fragments or other amino acid sequence variants of monoclonal 

20 antibodies also are encompassed within the meaning of antibody as that term is 
used herein, for example, Fab, Fab' or (Fab')2 fragments, single chain antibodies, 
bi or polyspecific antibodies, and the like. 

The antibodies of this invention are from any suitable class or isotype, e.g. 
IgG, IgM, IgA, IgD or IgE. They may or may not participate in complement 

25 binding or ADCC 

Typically, hybridomas which are capable of binding to the immunogen 
are screened for the ability to bind to the hapten itself in typical test samples 
(plasma, serum and the like) with the requisite degree of affinity. The desired 
affinity will depend upon the use intended for the antibody, but should be 

30 adequate to function in a conventional competitive-type ELISA or 
radioimmunoassays, or in conventional EMIT immunoassays. 

The antibodies of this invention are used in such assays together with a 
labeled form of the compounds of the invention. Alternatively, the antibody is 
labeled. Suitable labels are well-known and include radioisotopes, enzymes, 

35 stable free radicals, ftuorophors, chemiluminescent moieties and other 

detectable groups heretofore employed to prepare covalent conjugates for use in 

assays. Methods for linking the labels to ligand amino groups, or amino acid 

side chains or termini of polypeptides, are known and are suitable for use 

herein. Other suitable linking methods will be apparent to the ordinary artisan. 
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Labels are conveniently bound to the thiepanes herein at the same sites used for 
bonding to antigenic polypeptides. 

The antibodies and labeled ligands herein optionally are assembled into 
kits for use in therapeutic drug monitoring or evaluation, or for process quality 
control, and used in the conventional maimer. 

The invention also relates to methods of detecting HIV protease in a 
sample suspected of containing HIV protease comprising the steps of: treating a 
sample suspected of containing HIV protease with a composition comprising a 
compound of the invention bound to a label; and observing the effect of the 
sample on the activity of the label. 

Compositions of the invention are inhibitors of HTV protease. As such 
frequently the compositions will bind to locations on the surface or in a cavity of 
HIV protease having a geometry unique to HIV protease. Compositions binding 
HIV protease may bind with varying degrees of reversibility. Those compounds 
binding substantially irreversibly are ideal candidates for use in this method of 
the invention. Once labeled, the substantially irreversibly binding compositions 
become probes for the detection of HTV protease. 

Uses of the Compounds of the Invention 

Compositions of the invention are screened for inhibitory activity against 
HIV protease by any of the conventional techniques for evaluating enzyme 
activity. Within the context of the invention, typically compositions are first 
screened for inhibition of HIV protease in vitro and compositions showing 
inhibitory activity are then screened for activity in vivo. Compositions having 
in vitro Ki (inhibitory constants) of less then about 5 X 1(H> M, typically less than 
about 5 X ItT 7 M and more typically less than about 5 X 1(T 8 M are excellent 
candidates for in vivo screening. 

Useful in vitro screens have been described in detail and will not be 
elaborated here. However, the above cited work of Billich, A.; BUlich, S.; and 
Rosenwirth, B; Antiviral Chfim. & ChemotiL, 1991. 2(2), 65-73, discloses suitable 
assays for HIV protease. 

Useful in vivo screens have also been described. The above cited work of 
Wong, Y.; Burcham, D.; Saxton, P.; Erickson-Viitanen, S.; Grubb, M.; Quon, C; 
and Huang, S.-M; Biopharm. & Drug Disp-, 1994, 15, 535-544, discloses suitable 
pharmacokinetic evaluation of HIV protease inhibitors in rats and dogs. 

Another typical assay is described below in the Examples section of this 
specification. 

The compositions of the invention bind HIV protease. Accordingly, they 
are useful in any of the assay methods described. They are also inhibitors of HTV 
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protease, and as a result are useful as negative controls and analytical standards 
in any of the described methods of assay for HIV protease activity. These uses 
are distinct in that a composition of the invention which binds HIV protease, 
whether in an inhibitory manner or not, is useful for immobilizing HIV 
5 protease in any heterogeneous assay system. A composition which inhibits HIV 
protease is useful for suppressing HIV protease in an assay which detects HIV 
protease activity, thereby acting as a negative control or analytical standard. 

Another aspect of the invention relates to methods of inhibiting the 
activity of HIV protease comprising the step of treating a sample suspected of 
10 containing HIV protease with a composition of the invention. 

Within the context of the invention samples suspected of containing HIV 
protease include natural or man-made materials such as living organising; 
tissue or cell cultures; biological samples such as biological material samples 
(blood, serum, urine, cerebrospinal fluid, tears, sputum, saliva, tissue samples, 
15 and the like); laboratory samples; food, water, or air samples; bioproduct samples 
such as extracts of cells; and the like. Typically the sample will be suspected of 
containing an organism which produces HIV protease, frequently a pathogenic 
organism such as a virus, most typically, HIV. Samples can be contained in any 
medium including water and organic solvent\water mixtures. Typically, 
samples include living organisms such as mammals and man made materials 
such as bioproduct samples, more typically, samples include humans. 

The treating step of the invention can involve adding the composition of 
the invention to the sample or it can involve adding a precursor of the 
composition to the sample. The addition step comprises any method of 
administration as described above* 

If desired, the activity of HIV protease after application of the composition 
can be observed by any method including direct and indirect methods of 
detecting HIV protease activity. Quantitative, qualitative, and semiquantitative 
methods of determining HTV protease activity are all contemplated. Typically 
one of the screening methods described above are applied, however, any other 
method such as observation of the physiological properties of a living organism 
are also applicable. 

The compounds of the invention are polyfunctional. As such they 
represent a unique class of monomers for the synthesis of polymers. By way of 
example and not limitation, the polymers could include polyamides and 
polyesters. Polyamides and polyesters are materials of well known utility and 
the present monomers provide access to polymers having unique pendent 
functionalities. 

Polymers are prepared from the compounds of the invention by 
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conventional techniques. Polyesters are prepared from the compounds having a 
carboxylic acid group and an alcohol or other leaving group. Alternatively, a diol 
composition of the invention is reacted with a diacid monomer. Polyamides are 
prepared from the compounds of the invention containing one or more amine 
5 groups. 

The compounds of the invention are also a unique class of polyfunctional 
surfactants. The sulfur group Qa and the groups comprising E, G, T, and U 
having a chain of carbon atoms are spatially separated by the 7-membered ring 
structure and thus have the properties of bi-functional surfactants. As such they 
10 have useful surfactant, surface coating, emulsion modifying, rheology 
modifying and surface wetting properties. 

As polyfunctional compounds with defined geometry and 
simultaneously carrying polar and non-polar moieties, the compounds of the 
invention are useful as a unique class of phase transfer agents. By way of 
15 example and not limitation, the compounds of the inventioii are useful in 
phase transfer catalysis and liquid/liquid ion extraction (UX). 

The compounds of the invention optionally contain asymmetric carbon 
atoms in groups E, G, T, or U. As such, they are a unique class of chiral 
auxiliaries for use in the synthesis or resolution of other optically active 
materials. For example, a racemic mixture of carboxylic acids can be resolved 
into its component enantiomers by: 1) forming a mixture of diastereomeric 
esters with a compound of the invention having one or more -OH groups; 2) 
separating the diastereomers; and 3) hydrolyzing the ester structure. Racemic 
acids are also separated by amide formation with an amine function of the 
molecule of the invention. Further, such a method can be used to resolve the 
compounds of the invention themselves if optically active acids, bases or 
alcohols are used instead of racemic starting materials. 

Exemplary Methods of Making the Composition* of the Invpnrtnn 

General 

The invention also relates to methods of making the compositions of the 
invention. The compositions are prepared by any of the applicable techniques of 
organic synthesis. Many such techniques are well known in the art. However, 
many of the known techniques are elaborated in "Compendium of Organic 
Synthetic Methods" (John Wiley & Sons, New York), Vol. 1, Ian T. Harrison and 
Shuyen Harrison, 1971; VoL 2, Ian T. Harrison and Shuyen Harrison, 1974; Vol. 
3, Louis S. Hegedus and Leroy Wade, 1977; Vol. 4, Leroy G. Wade, jr., 1980; Vol. 
5, Leroy G. Wade, Jr., 1984; and Vol. 6, Michael B. Smith; as well as March, J., 
"Advanced Organic Chemistry, Third Edition", John Wiley & Sons, New York 
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1985); as well as "Comprehensive Organic Synthesis. Selectivity, Strategy & 
Efficiency in Modern Organic Chemistry. In 9 Volumes.", Barry M. Trost, Editor 
in-Chief (Pergamon Press, New York, 1993 printing). Many known techniques 
for manipulating the sulfur atom of the compositions of the invention are 
5 described in Reid, E. Emmet; "Organic Chemistry of Bivalent Sulfur", vol. 1, 
1958, vol. 2, I960, vol3, 1960, vol 4, 1962, vol. 5, 1963, and vol. 6, 1965 (Chemical 
Publishing Company, New York). 

A number of exemplary methods for the preparation of the compositions 
of the invention are provided below. These methods are intended to illustrate 
10 the nature of such preparations and are not intended to limit the scope of 
applicable methods. 

Generally, the reaction conditions such as temperature, reaction time, 
solvents, workup procedures, and the like, will be those common in the art for 
the particular reaction to be performed. The incorporated reference material, 
15 together with material cited therein, contains detailed descriptions of such 

conditions. Typically the temperatures will be -100°C to 200°C, solvents will be 
aprotic or protic, and reaction times will be 10 seconds to 10 days. Workup 
typically consists of quenching any unreacted reagents followed by partition 
between a water/organic layer system (extraction) and separating the layer 
^0 containing the product. 

Oxidation and reduction reactions are typically carried out at temperatures 
near room temperature (about 20°C) or at temperatures corresponding to the 
boiling point of solvents used in the reaction, although for metal hydride 
reductions frequently the temperature is reduced to 0°C to -100°C Solvents are 
5 typically protic for sodium borohydride reductions and may be either protic or 
aprotic for oxidations. More typically, oxidations of hydroxy groups pendant on 
the thiepane ring to form corresponding carbonyls are carried out in refluxing 
toluene. Reaction times are adjusted to achieve desired conversions. 

Condensation reactions are typically carried out at temperatures near 
0 room temperature, although for non-equilibrating, kinetically controlled 
condensations reduced temperatures (0°C to -100°C) are also common. More 
typically, Claisen-Schmidt condensations are carried out in refluxing toluene. 
Solvents can be either protic (common in equilibrating reactions) or aprotic 
(common in kinetically controlled reactions). 
5 Standard synthetic techniques such as azeotropic removal of reaction by- 

products and use of anhydrous reaction conditions (e.g. inert gas environments) 
are common in the art and will be applied when applicable. 

In the schemes P indicates a hydrolytically deavable protecting group. 

Such groups have been described in the above cited work of Greene. Ordinarily 
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Scheme 1 

The starting thiepane diols for these preparations are available from D- 
mannitol and D-sorbitol by literature methods. Q. Kuszmann and P. Sohar. 
Carb Res. 56, 105-115 (1977) for D-manno and L-idito and J. Kuszmann and P. 
Sohar. Carb Res. 48, 23-32 (1976) for D-sorbito.) The enantiomeric series 
(illustrated as diols 1) is available in analogous fashion from L-mannonolactone 
and L-glucuronolactone after sodium borohydride reduction by the method of 
H.L. Frush, H.S. Isbell, J. Am. Chem. Soc. 78, 2844-2846 (1956). 

Combined Oppenhauer oxidation, C. Djerassi Org. Reactions, 6, 207 (1951) 
and Claisen-Schmidt condensation. House p 633, Modern Synthetic Reactions 
2nd ed., W.A. Benjamin, Menlo Park Ca (1972); G.A. Hill and G.M Bramann, 
Org. Syn. Coll Vol 1, 81 (1944); CS. Marvel and W.B. King Org. Syn. Coll Vol 1, 
252 (1944) provide the a-{J unsaturated ketones 2. 

Simultaneous conjugate reduction and ketone reduction by methods such 
as those described in N. Greeves "Reductions of C=0 to CHOH by Metal 
Hydrides" p 1-78 in Vol. 6 sect 1.1 of Comprehensive Organic Synthesis, Trost 
and Fleming Ed. Pergamon Press (1991) provides the saturated alcohols 3. In 
particular, nickel based conjugate reduction, L. Mordenti, J.J. Brunet and P. 
Caubere, JOC, 44, 2203 (1979); J.J. Brunet, L. Mordenti and P. Caubere, JOC, 43, 
4804 (1979); and P. Caubere, Ang. Chem. Int. Ed. Engl. 22, 599 (1983) minimizes 
the amount of allylic alcohol obtained in the reduction. 

Repeating this two step sequence appends the second carbon bound 
substituent in a less stereoselective fashion from which the diastereomeric 
thiepane diols 5, 6 and 7 are obtained, readily separable by chromatography. 

Scheme 2 

Diols 5, 6 or 7 are individually alkylated by methods such as the 

Williamson ether synthesis described in March Advanced Organic Chemistry 

Org. 2nd, reaction 0-14 p 357 and Feuer and Hooz, pp446-450, 460-468 in The 

Chemistry of the Ether Linkage, S. Patai Ed., Interscience Pub., New York, NY 

(1967) or arylated C. Paradisi "Arene Substitution via Nudeophilic Addition to 

Electron Deficient Arenes" p423-450 in Comprehensive Organic Synthesis V4 

sect 2.1, Trost and Fleming Ed., Pergamon Press, (1991); J.B. Hynes, J. Heterocyclic 

Chem. 25, 1173-1177 (1988); or reductively alkylated such as is described by S. 

Hatakeyama, R Mori, K. Kitano, H. Yamada and M. Nishizawa, Tet. Lett 35, 

4367-4370 (1994) to provide mono- or diethers 8. Monoethers may be etherified 

with the different groups to provide unsymetrically substituted diethers 8. 

Ub 
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Diols 5-7 may also be acylated with a variety of methods to form esters or 
carbamates 8. 

Removal of the acetonide group under standard conditions, L F. Wiggins, 
J. Chem. Soc 13 (1946) gives the thiepane diol 9. 

Oxidation, B. M Trost, D. P. Curran, Tet Lett. 22, 1287 (1981); K. S. Webb., 
Tet Lett. 35, 3457-3460 (1994) gives the corresponding sulfoxide 10 or sulfone 11 
analogs depending on the reaction stoichiometry. 

Alternatively the acetonide may be retained to the end and removed after 
sulfur oxidation. This sequence is advantageous for those stereochemical 
relationships (idito) which favor sulfur participation and resulting ring 
contraction, J. Kuszmann and P. Sohar., Carb Res. 56, 105-115 (1977). 

The diols 9 are converted to the corresponding epoxides 11 by methods 
such as those described in O. Mitsunobu "Synthesis of Alcohols and Ethers" p25- 
31 in Vol. 1 sect 1.13.2 of Comprehensive Organic Synthesis, Trost and Fleming 
Ed., Pergamon Press (1991); D. R. Hicks and B. Fraser-Reid, Synthesis 203 (1974); 
and O. Mitsunobu et al. Chem. Lett. 1613 (1980)). 

The corresponding epoxy sulfoxides 12 and sulfones 13 are obtained by 
oxidation as described above. 

Scheme 3 

■ m a 

Alternatively, the thiepane diols 1 are oxidized by Dess-Martin reagent 
RE. Ireland and L. Liu, J. Org. Chem. 58, 2899 (1993); D. B. Dess and J. C. Martin, 
J. Am. Chem. Soc. 113, 7277 (1991) to the symmetrical diketone 14 which is 
converted to its bis lithium or silyl enolate, E J. Corey and A. W. Gross, Tet Lett. 
25, 495 (1984) and T. H. Chan "Enol Ethers" p 595-628 in Vol. 2 sect 2.3 of 
Comprehensive Organic Synthesis, Trost and Fleming Ed., Pergamon Press 
(1991) and then mono or bis-alkylated by methods such as those discussed in 
Drury Caine "Alkylation of Enolates" p 1-63 in Vol. 3 sect 1.1 of Comprehensive 
Organic Synthesis, Trost and Fleming Ed., Pergamon Press (1991) to give the 
diketone 15. 15 is also obtained by Dess-Martin oxidation of the unsymmetrical 
diol 7. Reduction with sodium borohydride in methanol stereoselectively 
provides the symmetrical diol 5. 

Scheme 4 

The initial thiepane diols 1 may also be oxidized to the diastereotopic 

sulfones 16, 17 or 18 by methods described earlier. Generation of the sulfone 

polyanion and carbon alkylation, A. Krief "Alkylation of Sulfur and Selenium 

Containing Carbanions" p 85-191 in Vol 3 sect 13 of Comprehensive Organic 

Synthesis, Trost and Fleming Ed., Pergamon Press (1991); V. Cere, Tet Lett 5239 
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(1978); R Tanikaga et aL, Tet Lett 28, 3705 (1987); T. Sato et at, Tet Lett. 28, 5677 
(1987) provides the diastereomeric relationships 19, 20 and 21. Subsequent O 
alkylation, arylation or acylation and acetonide removal as discussed for Scheme 
2 provide the sulfone diols 22, 23 or 24. Alternatively, the thiepane diols 1 can 
be Oalkylated, converted to the sulfones and then C-alkylated to provide the 
same isomers, R Altenbach, pp 359-372 in Antibiotics and Antiviral 
Compounds, K. Krohn, H.A. Kirst and R Maag Ed., VCH Publishers, Inc., New 
York, NY (1993). The choice of reaction sequences depends on the physical and 
mechanical properties of the intermediates. 

Scheme 5 

The epoxy derivatives 25 are converted to azido alcohols 26 or 27 or 
amino alcohols 28 or 29 by methods such as those discussed in O. Mitsunobu 
"Synthesis of Amines and Ammonium Salts" p65-101 in Vol. 6 sect 1.3 of 
Comprehensive Organic Synthesis, Trost and Fleming Ed., Pergamon Press 
(1991). 

The epoxides are also reduced by methods such as those discussed in S. 
Murai "Reduction of Epoxides" p871-893 in Vol. 8 sect 4.4 of Comprehensive 
Organic Synthesis, Trost and Fleming Ed., Pergamon Press (1991) and Y. Fort et 
al. Tet Lett. 26, 3111 (1985) to provide the monoalcohol analogs 30 and 31. 

Azido alcohols 26 or 27 after adjustment of the sulfur oxidation state are 
reduced to the corresponding amino alcohols 28 or 29 by methods such as those 
listed in RC. Larock, p 409-410 in Comprehensive Organic Transformations, 
VCH Publishers, New York, NY (1989). 

* 

Scheme 6 

The acetonide of dimethyl L-tartrate 32 is converted into the diketone 33 
by the method of L Kikkawa and T. Yorifuji, Synthesis 877-880(1980). The bis- 
silyl enol ether 34 is prepared by the methods of H. Emde et al., Liebigs Ann. 
Chem. 1643 (1981); S. Torkelson and C. Ainsworth, Synthesis 431 (1977); or other 
methods as discussed in T. H. Chan "Enol Ethers* p 595-628 in Vol. 2 sect 2.3 of 
Comprehensive Organic Synthesis, Trost and Fleming Ed., Pergamon Press 
(1991). 

The bis-enol ether 34 is cydized via SC12 according to the method of M. 
Muehlstaedt, D. Martinez and P. Schneider, J. Prakt. Chemie. 315, 940-948 (1973) 
to diketone 15 which is reduced to diol 5 as discussed before. 

Alternatively 34 is halogenated by methods such as J. Org. Chem. 39, 1785 
(1974), J. Org. Chem. 52, 3346 (1987) and Synthesis 194 (1976) to the bis haloketone 
and cydized with sulfide reagents such as NaHS or Na2S to give the cyclic 
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Scheme 7 

The lactol 35 obtained from an inositol derivative according to Fujami, 
Tet. Lett 4771 (1967) is converted by the method of L Kikkawa and T. Yorifuji, 
Synthesis 877-880 (1980) to the keto alcohol 36. Stereoselective reduction by 
methods such as T. Nakata et al., Tet Lett 24, 2653 (1983) or others as discussed 
in N. Greeves "Reductions of C=0 to CHOH by Metal Hydrides" p 1-78 in Vol. 6 
sect 1.1 of Comprehensive Organic Synthesis, Trost and Fleming Ed., Pergamon 
Press (1991) provides the diol 37. Activation with tosylate and displacement by 
sulfide provides the thiepane bisacetonide 38. Partial deprotection and 
equilibration of the acetonide in analogy to J. Kuszmann, P. Sonar, G. Horvath, 
Caro. Res. 50, 45-52 (1976) provides the thiepane diol 39 which is manipulated in 
accord with Schemes 2 and 5. 



Scheme « 

Diol 7 obtained as described in Scheme 1 is monoalkylated to ether 40, 
either directly or via a monoprotected intermediate. After oxidation to the 
sulfone 41, the equatorial alcohol is eliminated via methanesulfonylchloride 
and triethyl amine in methylene chloride to vinyl sulfone 42. Michael addition 
of various nudeophiles such as amines, thiols or carbon based nudeophiles 
such as cuprates provides structures such as 43 or its stereoisomers. 
Deprotection provides the diol sulfones 44. The preparation and reactions of 
vinyl sulfones are reviewed in Simpkins, N. S. "Sulphones in Organic 
Synthesis", Pergamon Press, Oxford (1993). 

Scheme 9 

Diol 5 is activated by acylation or alkylation to 45 followed by oxidation to 
the corresponding sulfone 46. Base induced elimination provides the divinyl 
sulfone 47. Other diol stereoisomers may be oxidized to the sulfone first and 
then dehydrated to the desired sulfone 47. Nudeophilic addition with amines, 
or thiols gives 48, or 50. Alkoxy nudeophiles will provide O-linked structures 
such as 64 (Scheme 12). With some nudeophiles, the elimination and Michael 
addition may occur in the same pot to provide the adducts directly from 46. 
Acetonide removal provides the sulfone diol 49, or 51. 

Schema in 

An alternative route to the divinyl sulfone 47 involves condensation of 
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sulfone 54 with L-tartaric ester-derived dialdehyde 55 followed by dehydration. 

Scheme U 

Tosyl acetate 56, derived from L-mannitol as described in Example 1 is 
converted to the thioether 57. Alkylation or arylation of the free hydroxyk to 58 
followed by sulfur oxidation to diastereomeric sulfoxides 59 and Pummerer 
rearrangement gives 60 as a protected version of the dialdehyde 61. 
Nucleophilic addition to the aldehyde function provides the diol 62. 
Stereoselectivity in this addition can be controlled by the adjacent chiral centers 
and by the use of various additives such as Lewis acids or cosolvents to enhance 
or diminish inherent directing affects. Alternatively, diastereomers of diol 62 
can be oxidized to the corresponding diketone and reduced to the desired 
stereochemistry. After activation of the hydroxyls to structures 63, ring closure 
to structures 8 will occur. Oxidation to sulfones 64 and deprotection provides 
the sulfone diols 11. 

Schema 1? 

The order of sulfur oxidation and acetonide removal can be altered at will 
as illustrated. Diastereomers of 8 with equatorial oxysubstituents may undergo 
ring contraction under acid catalysed deprotection at the sulfide oxidation state. 
Such rearrangements are nunimized from the sulfoxide 65 or sulfone 64 
oxidation states. 

25 Schema 13 

The dialdehyde 61 is a versatile intermediate which can be olefinated to 
the diene 65 or epoxidized to 66, directly or via 65. Thiepane ring formation can 
occur to provide diol 67 (R=H). Regioselectivity of the epoxide opening and ring 
closure reactions can be moderated by the steric and electronic characteristics of 
the R" substituent as well as by solvent and counter ion effects. Thiepane 67 can 
be converted to diol sulfones in a variety of routes, retaining the extra alkoxy 
substituents or eliminating them to olefin or saturated side chains as illustrated 
in structures 8 or 68. Divinyl sulfone 68 can be further elaborated by conjugate 
addition reactions similar to those described in Scheme 8 or by conjugate 
35 reduction to provide saturated structures such as 64 (Scheme 11). 

Scheme ™ 

The tartrate derived silyl end ether may be condensed with thionyl 
chloride to give the diketosulfoxide 70 which can be reduced to thiepane diol 5 
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or oxidized to the sulfone 71 and then reduced and eliminated to give the 
divinyl sulfone 47. The reaction of silyl enolethers with thionyl chloride is 
described in B. Zwanenburg, "Phosphorus, Sulfur and Silica" 43, 1-24 (1989). 

5 Scheme 15 

Chiral 102 is readily available by routes described in CR Johnson, P.A. 
Pie, L. Su, M J. Heeg, J.P. Adam., Synlett 338 (1992) and L. Dumortier, P. Liu, S. 
Dobbelarere, J. Van der Eycken, M. Vanderwalle., Synlett, 243 (1992). Another 
preparation of 104 is described by H-J Altenbach in Antibiotics and Antiviral 

10 Compounds, Chemical Synthesis and Modification, Eds.; K. Krohn, H.A. Kirst, 
RMaag: VCH Publishning Inc., p. 359 (1993). Saponification of acetate 104 
followed by alkylation with benzylbromide in the presence of sodium hydride in 
THF provides 105 which is subjected to ozonolysis to produce 106. Chelation 
controlled addition of benzyl Grignard reagent to aldehyde 106 leads to 107. 

15 Mesylation of 107 and hydrogenolysis of benzyl groups followed by treatment of 
the hydroxy mesylate with DBU generates epoxide 108. Formation of the seven 
membered ring sulfide 109 is accomplished by epoxide opening with Na2S. 

Scheme 16 

20 The mixture of ketoalcohols (Table 101, compounds 31 and 32) are 

condensed with alkyl amines under conditions of reductive amination to 
provide the amino alcohols 201. Etherification of the hydroxy function followed 
by oxidation with Oxone in methanol without buffering, provides the sulfone 
203. Deprotection gives the aminodiol sulfone 204. 

25 



30 



Schemes 17 

Treatment of vinyl sulfone 42 with benzyl amine in refluxing ethanol 
affords the amino sulfone 205. Deprotection in 95% TFA/water at 85° for 2 hrs 
affords the diol 206. 



Scheme 16 

Alternatively 42 is deprotected in 50%TFA/30%methanol/20%water for 
30 minutes to provide the vinyl sulfone diol 207. Treatment of 207 with various 
primary amines in refluxing solvents such as ethanol or toluene provides the 
35 aminosulfones 208. 

Scheme 19 

Monoalcohols 209 or 41 are oxidized to the keto sulfones 210. Enamine 
formation to the vinylogous sulfonamides 211 will occur under dehydrating 
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conditions such as azeotropic removal of water, or treatment with drying agents 
such as molecular sieves or magnesium sulfate. Reduction of the enamine 
provides the aminosulfones 212. 

5 Scheme 2Q 

The bis-nitrone 215 derived from the corresponding known tartaric 
dialdehyde derivative, A. Krief, et al., Tetrahedron, 45, 3039-3052 (1989) by 
methods such as those described in A. Dondoni, Syn. Comm. 24, 2537-2550 (1994) 
is condensed with divinyl sulfones 216, prepared from aldehydes according to 

10 HJ. Backer, Recueil, 72, 119 (1953), to afford the bisisoxazolidines 217 in analogy 
to P. Deshong et al., JACS 106, 5598 (1984). Reductive cleavage of the N-O bond 
affords the diol 218 which is dehydrated to the exocydic divinylsulfone 219. 
Michael addition of N,S,0 or C based nudeophiles provides the aminosulfones 
220. Alternatively, when R w is not hydrogen, hydrogenolysis or 

15 dehydration/reduction may afford the corresponding amionosulfones 220. 
Deprotection provides the aminodiols 221. 

Scheme 21 

Alternatively the bisisoxazolidines 217 can be built sequentially by the 
20 condensation of known nitrones 222, S. Saito et al., Synlett, 282-284 (1994) with 
divinylsulfones 216 to provide the monocyclic isoxazolidine 223. Deprotection of 
the protected primary alcohol function is followed by oxidation to the aldehyde 
224. Condensation with an N-substituted hydroxylamine provides the nitrone 
225 which can then undergo an intramolecular cycloaddition reaction to 217 
25 optionally deprotected to sulfone diol 226. 

Scheme 25 

The starting tartrate esters 251 are available from natural L-tartaric acid by 
literature methods, L.T. Rossaano, Tet Lett,, 36, 4967 (1995). 

Treatment with N,0-dimethylhydroxylamine, S. Nahm, Tet, Lett., 39, 
3815 (1981) provide the bis-amides 252 which can be used to acylate metalated 
sulfides, sulfoxides or sulfones 253, to afford keto amides 254 after acid 
hydrolysis. Subsequent a-thio metalation and intramolecular acylation provide 
diketones 255. Additionally, diketones 255 may be available directly from bis- 
amides 252 via acylation of thio 1,3-dianions, E.M. Kaiser, Tet Lett., 3341 (1967); 
S. Patai, Ed., The Syntheses of Sulphones, Sulphoxides and Cyclic Sulphides", J. 
Wiley & Sons, New York, NY (1994). 

Reduction with sodium borohydride in methanol stereoselective! y 
provides the symmetric diols 256. 
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Oalkylation, arylation or acylation (as discussed herein) followed by 
sulfer oxidation, B.M. Trost, Tet Lett 22, 1287 (1981) afford the corresponding 
sulf one analogs 257. 

Scheme 26 

Keto amides 254 are also available in sequential fashion starting from 
diols 258, S. Terashima, Tet Lett. 23, 4107 (1982) and LJ. Rubin, J. Am. Chem. 
Soc. 74, 425 (1952). 

Mono protection followed by oxidation and esterification provide esters 
259 which are converted to the corresponding N-methoxy-N-methyl amides 260 
as described in Scheme 25. Acylation of sulfer reagents 253 then provide ketones 
261. 

Deprotection of the remaining primary alcohol provides an appropriate 
substrate on which to repeat the oxidation, esterification and amide formation 
sequence, which provide the keto amides 254. 

Scheme 27 

Tartrate esters 251 are reduced to dialdehydes 262 with DIBAL, A. Krief, 
Tetrahedron, 45, 3039 (1989). 

Alkylation of metalated sulfer reagents 253 provide alcohols 263 or diols 
264 directly if 1,3-dianions are utilized (as discussed in Scheme 25). 

Oxidation of diols 264 by the Dess-Martin periodinane reagent, D.B. Dess, 
J. Am. Chem. Soc 113, 7277 (1991) provide diones 255. 

Scheme 28 

Mono protection and oxidation of diols 258 provide aldehydes 265 (R 
Eda, J. Org. Chem., 52, 3337 (1987) and T. Mukaiyama, Tetrahedron, 46, 265 (1990). 
Treatment of aldehydes 265 with metalated sulfer reagents 253 allow access to 
the mono protected diols 266. Protecting group removal followed by oxidation 
provide aldehyde intermediates 263. 

Scheme 29 

Acylation, BM. Trost, Ed., Comp. Org. Synth. Vol 2, Pergamon Press, 
Tarry town, NY (1991) of the bis-enol ethers derived from sulfer reagents 267, 
MX Reetz, Org. Syn. Coll. Vol. VII, 424 (1990) afford the bis-l,3-diketones 269. 

Conjugate reduction, CM. Belisle, Tet Lett. 35, 5595 (1994) and E. Yoshii, 
Chem. Pharm. Bull. 25, 1468 (1977) provides diols 270. Oalkylation, arylation or 
acylation and sulfer oxidation (described herein) provide sulf ones 271. 

/A3 
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Scheme 30 

Acylation of the mono enol ether derived from sulfer reagents 267 with 
N-methoxy-N-methyl amides 260 (Scheme 26) as described in Scheme 29, 
provide the 1,3-diketones 272. 
5 Alcohol deprotection and conversion to the corresponding N-methoxy- 

N-methyl amides as described in Scheme 26 allow access to keto intermediates 
269. 

Scheme 31 

10 Wittig olefination of dialdehydes 262, A. Krief, Tetrahedron, 45, 3039 

(1989) stereoselective^ provide (Z,Z)-l,5-dienes 273. 

Directed epoxidation, J. Rokash, Tet. Lett 22, 979 (1981) afford di-epoxides 
274 which provide thiepanes 256 upon treatment with Na2S. Alternatively, 
epoxide opening can be performed seqentially via basic hydrolysis of 

15 intermediates 275. 

Scheme 32 

A stepwise route toward intermediate 279 also allow access to thiepane 

256. 

20 Wittig olefination of aldehydes 265 provide (Z)-olefins 276. Directed 

epoxidation followed by nudeophilic opening affords alcohols 278. 

Oalkylation, arylation or acylation of the secondary alcohol and 
deprotection / oxidation of the primary alcohol give aldehydes 279 which can be 
converted to oxiranes 275 by repeating the initial two step sequence described in 
Scheme 31. 

Scheme 33 

Horner-Emmons olefination with (2,2,2-trifluoroethoxy)phosphonates 
selectively afford the symmetrical a,p-unsaturated esters 280, D. Boschelli, Tet 
Lett., 26, 5239 (1985) and H. Kotsuki, J. Org. Chem., 54, 5153 (1989). 

Lithium aluminum hydride reduction, G.R. Newkome, J. Org. Chem., 52, 
5480 (1987) give allylic alcohols 281 which undergo Sharpless asymmetric 
epoxidation, T. Katsuki, J. Org. Chem., 47, 1373 (1982) to provide 282. 

Hydroxyl protection followed by epoxide opening as described in Schemes 
31 and 32 afford thiepanes 285. 

O-alkylation, arylation or acylation provide the bis-hydroxymethyl 
thiepanes 286. 

Interconversion of the free hydroxyls to suitable leaving groups (e.g. 

mesylates, tosylates, halides, etc), nudeophilic displacement and sulfide 

A2Y 
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oxidation afford sulfones 257. 

Scheme 34 

Epoxides 284 can also be assembled in stepwise fashion following the 
5 general protocol described in Scheme 32. 

Horner-Emmons reaction of aldehydes 265 with (2,2,2-trifluoro- 
ethoxy)phosphonates provide (Z)-olefins 287. 

Ester reduction followed by Sharpless asymmetric epoxidation afford 
oxiranes 288. Nudeophilic ring opening and primary alcohol protection give 
10 intermediates 289 which can be homologated to epoxides 284 as described in 
Scheme 32. 

Scheme 35 

An optional method to stereoselectively prepare bis-(Z)-olefins 273 
15 involve a formyl to ethynyl conversion as described by E.J. Corey, Tet. Lett. 3769 
(1972). Treatment of dialdehydes 262 with CBr 4 and PPha afford intermediate 
bis-vinylidene dibromides which undergo elimination and metal halogen 
exchange upon treatment with alkyllithium bases. The resultant terminal 
alkynes can be isolated, remetalated, and homologated to provide bis-alkynes 290 
or obtained directly by alkylation of the intermediate alkynyllithium. 

Partial reduction of 290 utilizing the Lindlar protocol, H. Lindlar, Org. 
Syn Coll. Vol. V, 880 (1973) provide bis-(Z)-olefins 273 which can be further 
manipulated as described in Scheme 31. 

Scheme 36 

An alternative method to stereoselectively prepare (Z)-olefins 276 
involve a formyl to ethynyl conversion as described by E.J. Corey, Tet. Lett. 3769 
(1972). Treatment of aldehydes 265 (described herein) with CBr4 and PPha afford 
intermediate vinylidene dibromides which undergo elimination and metal 
halogen exchange upon treatment with alkyllithium bases. The resultant 
terminal alkynes can be isolated, remetalated, and homologated to provide 
alkynes 291 or obtained directly by alkylation of the intermediate 
alkynyllithium. 

Partial reduction of 291 utilizing the Lindlar protocol, H. Lindlar, Org. 
Syn. Coll. VoL V, 880 (1973) provide (Z)-olefins 276 which can be further 
manipulated as described in Scheme 32. 

Scheme 37 

Conversion of diols 258 to bis-halomethyl compounds 292 can be 

1A5~ 
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acccomplished by treatment with PPh3 and CX4, M. Falorni, J. Org. Chem. 51, 
5291 (1986). Treatment of 292 with PPh3 provide the Wittig salts 293. 

Access to olefins 273 (Scheme 31) is possible by Wittig reaction between 
293 and suitable aldehydes. 

5 

Scheme 38 

Utilizing mono protected diol 294 (described herein), Wittig salt 296 can be 
prepared according to the procedure described in Scheme 37. 

Olefination of 296 provide 276 which is elaborated to compounds 278 
10 according to Scheme 32. O-alkylation, arylation or acylation of the secondary 
alcohol, followed by deprotection of the primary alcohol afford compounds 
which can be subjected to the above sequence (halogenation, Wittig olefination) 
allowing entry to compounds 275. 



15 Scheme 50 

Alkylation of dianion of 54 with allyl bromide affords diene 310. 
Formation of the seven membered ring compound 311 is accomplished by ring- 
closing-metathesis (RCM) of 310 by methods described by Grubbs and coworkers/ 
J. Am. Chem. Soc., 114, 7324 (1992). Oxidation of 311 leads to diketone 312, 

20 Comprehensive Organic Transformations, Ed. R. C. Larock: VCH Publishers, 
Inc., pp. 593-594 (1989) and references cite therein which can be reduced to diol 
313 (Ri, R2=OH). Reductive ammation of 312 leads to Diamine 313 (Ri, 
R2=NHRs). In the sequence of reduction and reductive amination affords 
amino alcohol 313 (Ri=NHRs, R2=OH). Dihydroxylation of 313 affords cis-diol 

25 314 (R3=R4=OH). Epoxidation of 313 followed by opening of epoxide gives trans- 
diol. Hydroboration of 313 provides mono-alcohol 314 (R3=H, R4= OH). R 
groups depicted in Scheme 50, in particular those of compound 314, are selected 
to be consistent with the disclosure of the compositions herein. Separation of 
isomers of compound 314 are performed by conventional methods. 

30 

Scheme 51 

Condensation of <x,(J-unsaturated aldehyde and dianion of 54 affords 
corresponding diene alcohol 315 which is protected to form ether 316. 
Formation of the seven membered ring compound 317 is accomplished by ring- 
35 closing-metathesis (RCM) of 316 by methods described by Grubbs and coworkers, 
J. Am. Chem. Soc, 114, 7324 (1992). Dihydroxylation of 317 affords cis-diol 318 
(R3=R4=OH). Epoxidation of 317 followed by opening of epoxide gives the trans- 
diol. Hydroboration of 317 provides mono-alcohol 318 (R3=H, R4= OH). R 
groups depicted in Scheme 51, in particular those of compound 318, are selected 
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to be consistent with the disclosure of the compositions herein. Separation of 
isomers of compound 318 are performed by conventional methods. 

In each of the above exemplary schemes it may be advantageous to 
separate reaction products from one another and /or from starting materials. 
5 The desired products of each step or series of steps are separated and /or purified 
(hereinafter separated) to the desired degree of homogeneity by techniques 
common in the art. Typically such separations involve multiphase extraction, 
crystallization from a solvent or solvent mixture, distillation, sublimation, or 
chromatography. Chromatography can involve any number of methods 

10 including, for example, size exclusion or ion exchange chromatography, high, 
medium, or low pressure liquid chromatography, small scale and preparative 
thin or thick layer chromatography, as well as techniques of small scale thin 
layer and flash chromatography. 

Another class of separation methods involve treatment of a mixture with 

15 a reagent selected to bind to or render otherwise separable a desired product, 
unreacted starting material, reaction by product, or the like. Such reagents 
include adsorbents or absorbents such as activated carbon, molecular sieves, ion 
exchange media, or the like. Alternatively, the reagents can be acids in the case 
of a basic material, bases in the case of an acidic material, binding reagents such 

20 as antibodies, binding proteins, selective chelators such as crown ethers, 
liquid/liquid ion extraction reagents (UX), or the like. 

Selection of appropriate methods of separation depends on the nature of 
the materials involved. For example, boiling point, and molecular weight in 
distillation and sublimation, presence or absence of polar functional groups in 

25 chromatography, stability of materials in acidic and basic media in multiphase 
extraction, and the like. One skilled in the art will apply techniques most likely 
to achieve the desired separation. 

Each of the cited works above is incorporated by reference in its entirety. 
Specifically cited sections or pages of the above cited works are incorporated by 

30 reference with specificity at the location of the citation and for the purpose 

appropriate for the context of the citation. The invention has been described in 
detail sufficient to allow one of ordinary skill in the art to make and use the 
subject matter of the following claims. It is obvious that certain modifications of 
the methods and compositions of the following claims can be made within the 

35 scope and spirit of the invention. 

Scheme 6Q 

Chiral aldol condensation of butenoic acid derivatives such as 400 using 
any number of chiral auxiliaries Xc such as those developed by Evans with 

A>?7 
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various aldehydes 401 such as phenylacetaldehyde gives the non-race mic aldol 
product 402. Hydrolysis provides the {}-hydroxyarid 403. Curtius rearrangement 
provides the cis substituted oxazolidinone 404 which may be optionally 
alkylated on nitrogen to provide 405. Manipulation of the heterocylce by direct 
5 attack by sulfide anion or optionally by hydrolysis of the ring followed by 
optional protection of the nitrogen and activation of the hydroxyl group and 
displacement with sulfide dianion provides the symmetrical sulfide 406. 
Optionally unsymmetrical analogs can be prepared by appropriate manipulation 
of these intermediates. Optional protection of the nitrogens of 407 followed by 
10 ring closure via olefin metathesis as illustrated by H. Schmalz, Angew. Chem. 
Int. Ed. Engl, 34, 1833 (1995) provides the cyclic sulfides 407 or 408. The oxidation 
state of these intermediates may be either the sulfide, sulfoxide or sulphone. 

Scheme 61 

15 Cis dihydroxylation of 408 provides a single diastereomer 409 which may 

be deprotected and adjusted to the cis diol diastereomer 413. Cyclization of 409 
into the cis protecting group provides the oxazolidinone 410 which allows 
activation of the remaining hydroxyl and displacement via neighboring group 
participation to the symmetrical 411. Hydrolysis of the carbamate rings provide 

20 the trans diols 412. Final adjustment of sulfur oxidation state may be 
accomplished at this point if not earlier. 

Scheme 62 

Methylenation of dialdeydes 450 (prepared by conventional means) afford 
25 bis-olefins 451, J. Am. Chem. Soc., 106, 7514 (1984). 

Metal carbene facilitated metathesis, G.C. Fu, J. Am. Chem. Soc., 115, 9856 
(1993), provide alkenes 452 which undergo cis-dihydroxylation to afford diols 
453. 

Selective protection of the equitorial hydroxyl followed by oxidation of 
30 the remaining axial hydroxyl group provide access to ketones 454. Directed 
reduction from the least hindered face return diols 455 following alcohol 
deprotection. 

X is selected from: 
-N(R)C(=0)N(R)-; 
35 <T(H)(R)C(=0)C(H)(R)-; 

-C(H)(R)SC(H)(R)-; 
-C(H)(R)S(=0)C(H)(R)-; 

-C(H)(R)S(=0)2C(H)(R)-; 
<T(H)(R)P(R)C(H)(R)-; 



» 
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<T(H)(R)P(=0)C(H)(R)- 
Other embodiements of X are those found as W on p. 12 of the above cited 
work of Lam; et. al. (WO 94/19329). 



Compounds 456 are prepared in a manner consistent with Scheme 1, p. 
351 of the above cited work of Lam, et al. (WO 94/19329); Scheme 1 and 
supporting disclosure of which are incorporated herin by reference. 

Methylenation of dialdeydes 456 afford bis-olefins 457, J. Am. Chem. Soc., 
10 106, 7514 (1984). 

Metal carbene facilitated metathesis, G.C. Fu, J. Am. Chem. Soc, 115, 9856 
(1993), provide alkenes 458 which undergo cis-dihydroxylation to afford diols 
459. 

Selective protection of the equitorial hydroxyl followed by oxidation of 
15 the remaining axial hydroxyl group provide access to ketones 460. Directed 
reduction from the least hindered face return diols 461 following alcohol 
deprotection. 

Scheme 64 

20 An alternative preparation of bis-olefins 457 is as follows. Condensation 

of aldehydes 462 with amines 463 provide imines 464. Nucleophilic addition of 
a vinyl group (e.g. vinyllithium, grignard, cuprate, etc.) afford the allylic amines 
465 which are resolved to provide optically active 466, J.D. Morrison, Ed., 
Asymmetric Synthesis, Vol 1, Academic Press, Inc., New York, NY (1983). 

25 Alternatively, amines 466 may be available directly from imine 464 via 
stereoselective organometallic addition. Coupling of amines 466 with an 
appropriate acylating reagent (e.g. CDI, phosgene, etc.) afford bis olefins 457. 
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Scheme 5 
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Scheme 9 
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Scheme 10 
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Scheme 11 
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Scheme 12 
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Scheme 13 




OR 



61 





65 



66 




67 

R=H, Me, Ac, etc 



"R 



8 




68 



WO 96/14314 



PCT/US95/14603 



Scheme 14 
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Scheme 15 
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Scheme 19 
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Scheme 21 
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Scheme 25 
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Scheme 26 
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Scheme 28 
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Scheme 32 
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Scheme 33 
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Scheme 35 
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Scheme 60 
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Scheme 62 
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Examples 

Compositions 

The compositions described in the Examples are uniquely designated as 
indicated in Tables 101, 107 and 108 based on the following formula: 

5 




Table 101 
# Z 
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R2 


R3 R4 


R5 


R6 


7. 
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3 
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5 
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1 -s- 
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-OH 


-OC(Me)20- 


-OH 


H 
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P 




13 -S- 


PhCH= 


o= 


-OC(Me)20- 


-OH 


H 




z 
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P 




15 -S- 


-Bn 


-OH 


-OC(Me)20- 


-OH 


H 
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a 




P 
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-OH 


OC(Me)20- 


o= 


PhCH= 
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a 
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-OC(Me)20- 
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-Bn 
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-OH 
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a 


P 


P 


a 


30 -S- 


-Bn 


-OH 


-OC(Me)20- 


-OH 


-BN 




a 


a 


a 


P 


a 


P 


31 -S- 


-Bn 


-OH 


-OC(Me)20- 


o= 


-Bn 




a 


a 


a 


P 




P 


32 -S- 


-Bn 


-OH 


-OC(Me)20- 


o= 


-Bn 




a 


a 


a 


P 




a 
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Table 107 

ff Z Rl 


R2 




_R5 Rft 




1 


-S- 


-Bn 


•uon 


-CXT(Me)20 


-OBn H 




2 


-S- 


-Bn 


-OBn 


-OH -OH 


-OBn H 




3 


-SO 


-Bn 


-OBn 


-OH OH 


-OBn H 




4 


-SO- 


-Bn 


-OtMl 


Ori -OH 


-OBn H 




5 


-SO2- 


-Bn 


"UDn 


-OH -OH 


-OBn H 




6 


-s- 


-Bn 




-OL,(Mej20- 


-OoCN H 




7 


-s- 


-Bn 


-OCX_lN 


ALT /"VT T 

-OH -OH 


OoCN H 


10 

XV/ 


8 


-so- 


-Bn 


-OOCN 


-OH -OH 


-OoCN H 




9 


-so- 


-Bn 


-OoCiN 


-OH -OH 


-OoCN H 




10 


-S02- 


-Bn 


-UOLI\ 


-OH -OH 


-OoCN H 




11 


-s- 


-Bn 


OpCN 


-OC(Me)20- 


-OpCN H 




12 


-s- 


-Bn 


OpCN 


-OH -OH 


-OpCN H 


15 


13 


-so- 


-Bn 


OpCN 


-OH -OH 


-OpCN H 




14 


-so- 


-Bn 


OpCN 


-OH -OH 


-OpCN H 




15 


-S02- 


-Bn 


OpCN 


-OH -OH 


-OpCN H 



Z 1 2 fl 4 ? f 

- a a a 0 0 - 

- a a a p p - 
P a a a 0 p - 
a a a a p p - 

- a a a p p - 

- a a a 0 p - 

- a a a p p - 
a a a a p p - 
P a a a p p - 

- a a a p p - 

- a a a p p - 

- a a a p p - 
P a a a p 0 - 
a a a a p p - 

- a a a p p - 



Table 108 



20 


# 


z 


Rl 


R2 


R3 R4 


R5 




Z 1 


2 


3 


4 


5 


6 




1 


-s- 


-Bn 


-OBn 


-OC(Me)20- 


-OBn 


-Bn 


- a 


a 


a 


0 


0 


0 




2 


-s- 


-Bn 


-OBn 


-OC(Me)20- 


-OH 


-Bn 


- a 


a 


a 


0 


0 


0 




3 


-s- 


-Bn 


-OBn 


-OH -OH 


-OBn 


-Bn 


- a 


a 


a 


0 


0 


0 


25 


4 


-so- 


-Bn 

> 


-OBn 


-OH -OH 


-OBn 


-Bn 


- a 


a 


a 


0 


0 


0 


5 


-S02- 


-Bn 


-OBn 


-OH -OH 


-OBn 


-Bn 


- a 


a 


a 


0 


0 


0 




6 


-s- 


-Bn 


-OBn 


O- 


-OBn 


-Bn 


- a 


a 


0 


0 


0 


0 




7 


-so- 


-Bn 


-OBn 


-O- 


-OBn 


-Bn 


- a 


a 


0 


0 


0 


0 




8 


-S02- 


-Bn 


-OBn 


-O- 


-OBn 


-Bn 


- a 


a 


0 


0 


0 


0 




9 


-s- 


-Bn 


-03PM 

* 


-OC(Me)20- 


-03PM 


-Bn 


- a 


a 


a 


0 


0 


0 


30 


10 


-so- 


-Bn 


-03PM 


-OC(Me)20- 


-03PM 


-Bn 


- a 


a 


a 


0 


0 


0 




11 


-S02- 


-Bn 


-03PM 


-OC(Me)20- 


-03PM 


-Bn 


- a 


a 


a 


0 


0 


0 




14 


-SO2- 


-Bn 


-03PM 


-OH -OH 


-03PM 


-Bn 


- a 


a 


a 


0 


0 


0 




15 


-S- 


-Bn 


-OBn 


-OC(Me)20- 


-OBn 


-Bn 


- a 


a 


a 


0 


0 


a 




16 


-S- 


-Bn 


-OBn 


-OH -OH 


-OBn 


-Bn 


- a 


a 


a 


0 


0 


a 


35 


17 


-SO- 


-Bn 


-OBn 


-OH OH 


-OBn 


-Bn 


0 a 


a 


a 


0 


0 


a 




18 


-SO2- 


-Bn 


-OBn 


-OH -OH 


-OBn 


-Bn 


- a 


a 


a 


0 


0 


a 
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Table 108 (continued) 




R5 




■"7 1 






i 




y 


O <- 

19 S 


Bn 


OBn 


-OC(Me)20 


Oon 


bn 


(X 


cx 


vX 


P 


CI 


R 
P 


20 S02 


Bn 


OBn 


-OC(Me)2<> 


Oon 


Bn 


(X 


CX 


IX *• 


P 


n 


P 


21 S02 


Bn 


OBn 


-Ori OH 


Oon 


on 


01 


IX 


it 


ft 
P 


r» 


R 
P 


22 S 


Bn 


OBn 


-OC(Me)20- 


Ubn 


bn 


O 


gym 

(X 


IX 


P 




rt 


23 S02 


Bn 


OBn 


-0C(Me)20- 


OBn 


Bn 


- a 


a 


a 


p 


a 


a 


24 SO2 


Bn 


OBn 


-OH OH 


OBn 


Bn 


- a 


a 


a 


p 


a 


a 


25 S 


Bn 


OBn 


-OC(Me)20- 


OBn 


Bn 


- P 


P 


p 


a 


a 


a 


26 S02 


Bn 


OBn 


-0C(Me)20- 


OBn 


Bn 


- P 


P 


p 


a 


a 


a 


27 SO? 


Bn 


OBn 


-OH OH 


OBn 


Bn 


- P 


P 


p 


a 


a 


a 
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Table 120 




# 


z 


R2 


R3 R4 


R5 


1 


s„. 


QBn 


-OC(Me)20- 


OBn 


2 


s 


OBn 


-OH -OH 


OBn 


3 


so 


OBn 


-OH -OH 


OBn 


4 


SQ2 


OBn 


-OH -OH 


OBn 


5 


S 


02PM 


-OC(Me)20- 


02PM 


6 


SO2 


02PM 


-OC(Me)20- 


02PM 


7 


SQ2 


02PM 


-OC(Me)20- 


02PMNO 


8 


SO2 


02PM 


-OH -OH 


02PM 


9 


SO2 


02PM 


-OH -OH 


02PMNO 


10 


s 


03PM 


-OC(Me)20- 


03PM 


11 


so 


03PM 


-OC(Me)20- 


03PM 


12 


SQ2 


03PM 


-OC(Me)20- 


03PM 


13 


SO2 


03PM 


-OC(Me)20- 


03PMNO 


14 


S02 


03PMNO -OC(Me)20- 


03PMNO 


15 


S02 


03PM 


-OH -OH 


03PM 


16 


S02 


03PM 


-OH -OH 


03PMNO 


17 


S 


04PM 


-OC(Me)20- 


04PM 


18 


SO2 


04PM 


-0C(Me)20- 


04PM 


19 


SO2 


04PM 


-OH -OH 


04PM 


20 


S 


02MT4M -OQMefcO- 


02MT4M 


21 


S02 


02MT4M -OC(Me)20- 


02MT4M 


22 


SQ2 


02MT4M -OH -OH 


02MT4M 


23 


S 


OT5M 


-OC(Me)20- 


OT5M 


24 


S02 


OT5M 


-OC(Me)20- 


OT5M 


25 


S02 


OT5M 


-OH -OH 


OT5M 


26 


S 


Q2P 


-OC(Me)20- 


02P 


27 


S02 


02P 


-OC(Me)20- 


Q2P 


28 


S02 


02P 


-OH -OH 


Q2P 


29 


s 


OmMe 


-OC(Me)20- 


OmMe 


30 


S02 


OmMe 


-OC(Me)20- 


OmMe 


31 


S02 


OmMe 


-OH -OH 


OmMe 
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Table 120 (continued) 



#1 

# . 


z 


o T?1 UJ. 

K2 KJ fi£ 


RS 


32 


b 


n—Ax/o _Of^fM»V>0- 


OmOMe 


33 


bU2 


umuMe -^A^^ivie^v^- 


OmOMe 


34 


SQ2 




OmOMe 


35 


S 


dm or -cA^^ivie )2\s* 


OmBr 

X-X ill UI 


36 


bU2 




OmBr 


37 






OmBr 


38 


c 

D 




OmOBn 


39 


SO2 


OmOBn -OC(Me)20- 


OmOBn 


40 


S02 


OmOBn -OH -OH 


OmOBn 


41 


S02 


OmOH -OH -OH 


OmOH 


42 


S 


OmN02 -0C(Me)20- 


OmN02 


43 


S02 


0mN02 -OC(Me)20- 


OmN02 


44 


SO 


OmN02 -OH -OH 


OmN02 


45 


SO2 


OmN02 -OH -OH 


OmN02 


46 


S02 


OmNH2 -OH -OH 


OmNH2 


47 


S02 


OmNH2s -OH -OH 


OmNH2S 



\1H 
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Table 125 Ph-v y 

R 2 0— I )»'0R 2 
R4 *Ra 



# 


X 


R 3 R 4 


1 


S 


-OC(Me) 2 0- 


2 


S0 2 


-OC(Me) 2 0- 


3 


so 2 


-OH -OH 


4 


s 


-OC(Me) 2 0- 


5 


so 2 


-OC(Me) 2 0- 


6 


so 2 


-OH -OH 


7 


s 


-OC(Me) 2 0- 



11 S -OC(Me) 2 0- 



15 S -0C(Me) 2 O- 



18 S0 2 -OH -OH 




8 S -OC(Me) 2 0- 

9 S0 2 -OC(Me) 2 0- I Me 2 N x .S N ^ - ^^ 

10 S0 2 -OH -OH 



12 S -OC(Me) 2 0- 

13 S0 2 -OC(Me) 2 0- | Me^VV-x. 

14 S0 2 -OH -OH 



16 S0 2 -OC(Me) 2 0- I J| jf 

17 S0 2 -OH -OH 0 2 N^^ 



H 2 N 



XX 
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Table 125 (continued) 



# 


X 


R 3 R 4 


19 


S 


-0C(Me) 2 0- 


20 


so 2 


-0C(Me) 2 0- 


21 


S0 2 


-OH -OH 


22 


S 


-OC(Me) 2 0- 


23 


so 2 


-OC(Me) 2 0- 


24 


so 2 


-OH -OH 


25 


s 


-OC(Me) 2 0- 


26 


so 2 


-OC (Me) 2 0- 


27 


so 2 


-OH -OH 


28 


so 2 


-OH -OH 

• 


29 


s 


-OC(Me) 2 0- 


30 


so 2 


-OC (Me) 2 0- 


31 


so 2 


-OH -OH 


32 


so 2 


-OH -OH 


33 


s 


-OC (Me) 2 0- 


34 


so 2 


-OC (Me) 2 0- 


35 


so 2 


-OH -OH 



36 S -OC(Me) 2 0- 
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R 2 



jcr 


i 

( 






0 2 N^ 


gr 

CF 3 


H 2 N' 


CF 3 


Me 


NS0 2 Me 


"I 


C 


M 







f 1 



10 



15 



20 
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Table 125 (continued) 
# X R 3 



R4 



37 S -OC(Me) 2 0- 

38 S0 2 -OC(Me) 2 0- 

39 S0 2 -OH -OH 



PCT/US95/146C3 




Bn=benzyl- 
mMe= meta xylyl- 
mOMe=meta methoxybenzyl- 
mOBn= meta Benzyloxybenzyl- 
mOH = meta hydroxybenzyl- 
mBr= meta bromobenzyl- 
mNC>2= meta nitrobenzyl- 
mNH2= meta aminobenzyl- 

mNH2s= meta aminobenzyl-, methanesulfonate salt 

2P= 2-pyridyl- 

2PM= 2-pyridylmethyl- 

2PMNO= 2-pyridylmethyl-, N-oxide 

3PM= 3-pyridylmethyl- 

3PMNO= 3-pyridylmethyl-, N-oxide 

4PM= 4-pyridylmethyl- 

2MT4M= 2-methyltMazol-4-ylmethyl- 

T5M= thiazol-5-ylmethyl- 
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Abbreviations 

Ac= acetyl 
Bn= benzyl 
Bz= benzoyl 
5 oCN= ortho-cyanophenyl 

pCN= para-cyanophenyl 
Me = methyl 
Ph= phenyl 
Ts= toluenesulfonyl 
10 3P=3-pyridylmethyl 

Example 1 - D-manno thiepane diol acetonide and L-manno thiepane diol 
acetonide Table 101, compound 1. 

D-manno thiepane diol acetonide was prepared from D-mannitol by the 
15 procedure of Kutzman, (Carb. Res. 56, 105-115 (1977)). An improvement uses the 
1,6 ditosyl 2,5 diacetyl 3/4 isopropylidene derivative (described in L.F. Wiggins, J. 
Chem. Soc. 1946, 384-388) in the thiepane forming reaction in place of the 
diepoxide. 

L-manno thiepane diol acetonide (Table 101, compound 1) was prepared 
20 in an analogous way. L-mannolactone is the commercial starting material. 

Reduction by the method of Frush (JACS 78, 2844-2846 (1956)) is combined with 
acetonide formation to provide l^zS^rS^Triisopropylidene-L-mannitol. 

Part 1 l,2:3,4:5,6-TriisopropyUdene-L-mannitol 

25 A 5-liter 3-necked flask equipped with solids addition funnel with 

nitrogen stream, reflux condensor and thermometer is charged with 178.1 g (1 
mol) of L-mannono-l,4-lactone (Pfahnstiehl) suspended in methanol (2.7 liter) 
with vigorous stirring. Sodium borohydride (81.2 g, 2 mol) is added cautiously 
as a solid so that gas evolution is maintained at a safe rate (45 min). [A nitrogen 

30 stream is used to sweep methanol vapor away from the solid addition funnel to 
prevent caking. Caked material is occasionally rinsed into the reaction with 
additional methanol.] The temperature of the reaction rises to and is 
maintained between 50° and 60°C by the continuous addition of borohydride. 
Complete solution occurs early during the addition, then a slurry forms. After 

35 addition is complete, the reaction temperature is maintained at 50°C for 60 

minutes. After cooling to 35°C, hydrochloric acid (358 ml, 6N, 2 mol) is added 

carefully (no gas evolution is observed but the character of the slurry changes). 

The slurried reaction is concentrated at reduced pressure by rotary evaporation 

in a 3 liter pear flask. The residue is thoroughly suspended in methanol (700 

J IT 
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mL) and then reconcentrated under vacuum to remove boron as trimethyl 
borate. This is repeated a total of three times. At this point the residue consists 
of L-mannitol and sodium chloride. 

To the residue in the concentration flask is added acetone (2 liter), 
5 dimethoxypropane (120mL), acetic acid (15 mL) and finally concentrated sulfuric 
acid (27.7mL). The suspension is shaken on an orbit shaker overnight. The 
solution is filtered though a sintered-glass funnel to remove the salt. The 
filtrate is treated with 86 mL of concentrated ammonium hydroxide, refiltered, 
concentrated by rotary evaporation and redissolved in 900 ml of acetone. The 
10 acetone solution is poured slowly into 2.7 1 of cold, vigorously stirred water. 
Stirring is continued for 1 hr. The resulting white triacetonide is collected by 
filtration, washed with 450 mL of water and dried under vacuum overnight at 
room temperature to yield 195 g (66%) of white plates, mp 66.5°-68°C ( a]20 D = 
-12.6° c=l, ethanol). 

15 [The triacetonide of D-mannitol has reported values of (lit2 m.p. 70-71 °,[ 

a]20 D = +14.7° (c=l,ethanol); lit.6 m.p. 69-70°, {a]20 D = +12.5° (c=9.6,ethanol) ] 2. 
Kuszmann, J.; Tomori, E. Carb. Res. 1985, 137, 276-281. 
6. Wiggins, L. J. Chem. Soc. 1946, 13-14. 

20 Part 2: 3,4-isopropylidene-L-mannitol 

Partial deblocking by the method of L.F. Wiggins, J. Chem. Soc., 1946, 13-14 
gives the tetraoi: 3,4-isopropylidene-L-mannitol. 

Part 3: From 3,4-isopropylidene-L-mannitol 
25 1,6 ditosyl 2,5 diacetyl 3,4 isopropylidene L-mannitoI was prepared by the 

method of L.F. Wiggins, J. Chem. Soc, 1946, 384-388 as described for the D- 
isomer. In general, longer tosylation times (5 days at 0°C ) were preferred. See 
example 74 for the use of this ditosylate to prepare thiepane diol acetonide (Table 
101, compound 1). 



Exailipk2 - Table 101, compound 13 

L-Mannothiepane diol (Table 101, compound 1) (12.4 g) dried by 
azeotropic distillation of toluene, was dissolved in toluene (1700 mL). Toluene 
(100 mL) was distilled from the reaction. Benzaldehyde (184 mL) was added to 
the refluxing solution followed by aluminum t-butoxide (15.3 g) as a powdered 
solid. The reaction was continued at reflux for 45 min, cooled, filtered through a 
celite plug and concentrated. The residue was then carefully chromatographed 
on silica gel with methylene chloride followed by 3% ethyl acetate/ methylene 



4 

I 
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chloride to afford the hydroxyenone (Table 101, compound 13) (9.17 g) which was 
recrystallized from ether/hexane. 
mp 132-133 °C. 

lH NMR 300 MHz (CDCI3) d 8.053 (s, 1H), 7.87 (m, 2 H), 7.4-7.2 (m, 3 H), 
5.94 ( d, J=93 Hz, 1H), 4.35 ( br q, 1 H), 3.84 (dd, J= 9.6, 2.4 Hz, 1H), 3.15 (dd, J= 15.3, 
43 Hz, 1H), 2.92 (br s, 1H), 2.87 ( d, J= 153 Hz, 1H), 134 (s, 3H), 1.53 (s, 3H). 

13c NMR 75 MHz (CDCI3) d 194.27, 143.80, 133.81, 13136, 13026, 129.44, 

128.24, 11030, 80.58, 77.90, 6528, 3738, 26.73, 2625. 
UV (methanol) 1 = 303 nm, e= 91 



III 



Example 3 - Table 101, compound 15 

Enone (Table 101, compound 13) (5.11 g) and Ni(AcAc)2 (8.55 g) were 
dissolved in methylene chloride (350 mL) and ethanol (500 mL) and cooled in an 
ice bath. Solid sodium borohydride (1.88 g) was added. After 30 min, the 
15 mixture was concentrated under vacuum and filtered through a silica plug with 
ethyl acetate to elute the product. After concentration, careful chromatography 
on silica gel eluting with 3% ethyl acetate/methylene chloride gave diol (Table 
101, compound 15) (3.18 g) accompanied by other isomers (0.58 g). 

lH NMR 300 MHz (CDCI3) d 73-7.2 (m, 5 H), 4.76 ( dd, J=9.0, 4.0 Hz, 1H), 

20 431 ( ddd, J=9.0, 4.5, 4.0 Hz, 1 H), 4.06 (dt, J= 4.5, 2.0 Hz, 1H), 3.94 (dd, J= 9.5, 1.5 Hz, 
1H), 332 (dd, J= 15.0, 8.0 Hz, 1H), 3.0-2.9 ( m, 3H), 2.72 ( br s, 1H), 2.41 (dd, J= 15.0, 

9.0 Hz, 1H), 2.30 ( br s, 1H),1.47 (s, 3H), 1.41 (s, 3H). 

13C NMR 75 MHz (CDCI3) d 138.73, 129.18, 128.71, 126.98, 110.0, 77.10, 

75.02, 68.23, 66.32, 5437, 37.82, 35.84, 27.36, 27.03. 
25 UV (methanol) 1 = 259 nm, e= 48; 1 = 214 nm, e = 640. 

Example 4 - Table 101, compound 25 

Diol (Table 101, compound 15) (13 g) was dissolved in toluene (250 mL) 
and dried by azeotropic distillation of 60 mL of toluene. Benzaldehyde (22 mL) 

30 was added. An additional 55 ml of toluene was removed by distillation. 

Aluminum isopropoxide (2.1 g) was added as a solid. The reaction was heated to 
reflux for 7 h, cooled, filtered through a Celite plug and concentrated. The 
residue was then carefully chroma tographed on silica with 5% ethyl acetate/ 
methylene chloride to afford the enone (Table 101, compound 25) (0.688 g). 

35 along with recovered starting material (0.335 g). A portion of the enone was 
recrystallized to give yellow crystals, mp 180-182° C. 

lH NMR 300 MHz (CDCI3) d 8.044 (s, 1H), 7.71 (d, J=7.2 tfz, 2 H), 73-7.2 (m, 

8 H), 5.96 ( d, J=93 Hz, 1H), 4.23 ( br s, 1 H), 3.83 (dd, J= 9.3, 2.4 Hz, 1H), 3.11 (m, 

2H), 2.61 ( d, J= 33 Hz, 2H), 159 (s, 3H), 1.50 (s, 3H). 

I?0 
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13C NMR 75 MHz (CDCI3) d 194.49, 144.77, 138.07, 133.75, 131.91, 130.45, 
12935, 128.65, 128.35, 126.91, 110.26, 80.94, 77.95, 68.27, 53.38, 38.77, 26.79, 26.34. 
UV (methanol) 1 = 304 run, e = 22800. 

5 Example 5 - Table 101, compounds 26, 28, and 29 

Enone (Table 101, compound 25) (1.1 g) with Ni (AcAc)2 (142 g) was 
dissolved in methylene chloride (60 mL) and ethanol (110 mL) and cooled in an 
ice bath. Solid sodium borohydride (315 mg) was added. The reaction turns dark 
over 10 min. After 30 min, the mixture was concentrated under vacuum and 
10 filtered through a silica plug with ethyl acetate to elute the product. After 
concentration, careful chromatography on silica gel eluting with 2% to 20% 
ethyl acetate/methylene chloride gave the symmetrical diol (Table 101, 
compound 28) (407 mg), accompanied by other diastereomers (200 mg) 
(including Table 101, compounds 29 and 30). 
15 Symmetrical diol (Table 101, compound 28): 

*H NMR 300 MHz (CDCI3) d 73-7.15 (m, 10 H), 4.22 (dd, J= 4.8, A2 Hz, 2H), 
4.14 (br s, 2H), 3.37 (m, 2H), 3.07 (dd, J= 13.8, 9.0 Hz, 2H), 2.78 (dd, J= 13.8, 6.9 Hz, 
2H), 2.44 ( d, J= 5.4 Hz, 2H), 1.38 (s, 6H). 

13C NMR 75 MHz (CDCI3) d 138.92, 129.14, 128.51, 126.57, 107.81, 76.90, 
20 67.64, 4631, 39.14, 26.78. 

Examplp fi . Table 101, compound 27 

To a solution of diol (Table 101, compound 30) (18 mg) in methylene 
chloride (0.5 mL) was added a solution of Dess-Martin reagent (-2 M in 

25 methylene chloride) (1 mL). Additional reagent was added after 4 and 5 hours 
until the reaction was complete. After completion, the reaction was quenched 
with sodium bicarbonate solution and extracted with methylene chloride. The 
crude diketone was dissolved in methanol (3 mL). Sodium borohydride (3.8 mg) 
was added to afford, after workup, the symmetrical diol (Table 101, compound 

30 28). 

The diketone (Table 101, compound 27) was characterized by NMR and 
used directly in the reduction: 

*H NMR 300 MHz (CDCI3) d 7.4-7.1 (m, 8H), 6.89 (m, 2H), 4.8 (s, 2H), 3.45- 
3.2 (m, 4H), 2.7 (dd, J=15, 6 Hz, 2H), 1.48 (s, 6H). 
35 13c NMR 75 MHz (CDCI3) d 199.54, 137.30, 129.61, 128.58, 126.97, 112.76, 

80.90, 5233, 35, 2639. 
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Example 7 - Table 107, compound 1 

Diol (Table 101, compound 15) (0.51g) was dissolved in THF (40 mL) and 
DMSO (20 mL) at 0°C. Sodium hydride (0.48 gm, 60% in oil) was added, followed 
after 15 min. by benzyl bromide (0.45 mL). After 24 hours, the reaction was 
5 quenched with water and extracted into methylene chloride. Chromatography 
on silica gel with hexane followed by methylene chloride afforded dibenzyl ether 
(Table 107, compound 1) (0.81 g) as a yellow oil. 

lH NMR 300 MHz (CDCI3) d 7.5-7.0 (m, 15 H), 5.094 ( d, J=12 Hz, 1H), 5.086 

(dd, J=8.4, 4.2 Hz, 1H),4.85 ( d, J=123 Hz, 1H), 4.59 ( d, J=12 Hz, 2H), 423 (dd, J=8.7, 
10 1.5 Hz, 1H), 4.10 ( td, J=8.7, 3.9 Hz, 2H), 4.03 (t, J=15 Hz, 1H), 3.12 (dd, J=153, 8.4 
Hz, 1H), 2.99 ( ddd, J= 11.7, 6.6, 1.5 Hz, 1H), 2.89 (dd, J=153, 6.6 Hz, 1H), 2.79 (dd, 
J=153, 8.4 Hz, 1H), 2.46 (dd, J=153, 8.4 Hz, 1H), 1.45 (s, 3H), 1.43 (s, 3H). 



Example 8 - Table 107, compound 2 

15 Acetonide (Table 107, compound 1) (0.81g) was dissolved in methanol (60 

mL), water (5 mL) and TFA (100 mL) and heated to reflux for 5 h. The reaction 
was concentrated under vacuum and chromatographed on silica with 10% ethyl 
acetate/methylene chloride to give diol (Table 107, compound 2) (0.36g) as an oiL 
lH NMR 300 MHz (CDCI3) d 7.5-7.0 (m, 15 H), 5.00 ( d, J=12 Hz, 1H), 4.67 

20 (d, J=1L4 Hz, 1H), 4.61 ( d, J=12.Hz, 1H), 4.44 ( d, J-11.1 Hz, 1H), 4.29 (td, J=8.7, 45 
Hz, 1H), 4.10 ( dt, J=9.0, 4.5 Hz, 1H), 4.04 (t, J=1.2 Hz, 1H), 3.82 (d, J= 9.0 Hz, 1H), 
322 (br s, 1H), 3.16 ( td, J= 7.5, 2.4 Hz, 1H), 3.14 (dd, J=15, 45 Hz, 1H), 2.91 (m, 3H), 
2.62 (dd, J=15, 5.7 Hz, 1H). 

Example 9 - Table 107, compounds 3, and 4 

25 To a solution of sulfide (Table 107, compound 2) (107 mg) in methanol (12 

mL) was added a solution of OXONE (73 mg) in water (3 mL). After stirring 1 h, 
the product was extracted into methylene chloride and chromatographed on 
silica with 2% methanol/ methylene chloride to give a mixture (85 mg) of 
sulfoxides as a foam. These were resolved by preparative reverse phase HPLC to 

30 give sulfoxides (Table 107, compound 3) (34 mg). and (Table 107, compound 4) 
(17 mg). 

HPLC diastereomer 1 (Table 107, compound 3) 16.958 min; diastereomer 2 
(Table 107, compound s) 16.321 min; 20% to 97% methanol/ water gradient over 
25 minutes, UV 248 nm detection, Rainin Dynamax 3 uM, 4.6 mm X 5 cm. C18 
35 column, 1 ml /min flow rate. 

Diastereomer 1 (Table 107, compound 3): 

lH NMR 500 MHz (CDQ3) d 7.5-7.1 (m, 15 H), 4.80 ( d, J=12 Hz, 1H), 4.71 

(d, J=12Hz, 1H), 4.69 ( d, J=12 Hz, 1H), 4.59 ( d, J=115 Hz, 1H), 4.51 (ddd, J=10, 3, 15 
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Hz, 1H), 4.22 ( dd, J=3.5, 1 Hz, 1H), 4.10 (dd, J=8, 2.5 Hz, 1H), 3.92 (br d, J= 65 Hz, 
1H), 3.54 (br s, 1H), 3.44 ( dd, J= 145, 1 Hz, 1H), 3.43 (dd, J=145, 7 Hz, 1H), 350 (dd, 
J=145, 10 Hz, 1H), 3.25 (dd, J-145, 7 Hz, 1H)513 (ddd, J= 9, 75, 35 Hz, 1H). 

13C NMR 125 MHz HMQC (CDCI3) d 129.44, 128.89, 128.75, 128.25, 128.09, 
127. 15, 79.63, 75.79, 75.79, 73.70, 7354, 72.58, 71 50, 62.97, 33.74. 
Diastereomer 2 (Table 107, compound 4): 

lH NMR 500 MHz (CDQ 3 ) d 7.5-7.1 (m, 13 H), 6.96 (d, J=65 Hz, 2H), 5.00 
(d, J=ll Hz, 1H), 4.80 (d, J=125 Hz, 1H), 4.61 (d, J=115 Hz, 1H), 452 (d, J=ll Hz, 
1H), 4.32 (dt, J«85, 2 Hz, 1H), 3.98 (br s, 1H), 3.77 (br m, 1H), 3.68 (d, J=85 Hz, 1H), 
3.56 (dd, J=115, 35 Hz, 1H), 351 (m, 2H), 351 (d, J=15 Hz, 1H), 2.84 (dd, J=13, 12 
Hz, 1H), 253 (br s, 1H), 2.71 (d, J=6 Hz, 1H). 

13c NMR 125 MHz HMQC (CDCI3) d 77.42, 77.22, 75.56, 74.90, 74.86, 72.23, 
67.21,50.61,35.39. 

15 Example in - Table 107, compound 5 

To a solution of sulfide (Table 107, compound 2) (98 mg) in methanol (11 
mL) was added a solution of OXONE (176 mg) in water (3 mL). After stirring 15 
h, the product was extracted into methylene chloride and chromatographed on 
silica with 5% methanol in methylene chloride to give sulfone (Table 107, 
20 compound 5) ( 94 mg) as a foam. 

lH NMR 300 MHz (CDCI3) d 7.5-7.1 (m, 13H), 6.93 (m, 2H), 4.94 ( d, J-11.1 
Hz, 1H), 4.83 (s, 2H), 4.58 (d, J-11.1 Hz, 1H), 4.25 ( dd, J=8.4, 2.7 Hz, 1H), 3.91 (s, 
1H), 3.80 ( dd, J=11.7, 2.7 Hz, 1H), 3.73 (dd, J=14.7, 8.7 Hz, 1H), 3.64 ( d, J-8.4 Hz, 
1H), 3.50 (m, 3H), 2.95 (dd, J=14.7, 12 Hz, 1H), 2.51 (m, 2H). 

25 

Example 1 1 - Table 107, compound 6 

Sodium hydride (60% in oil, 0.1 g) was washed 2X with hexahe (5 mL) and 
suspended in DMSO (6 mL) and THF ( 6mL) under argon. After cooling in ice, 
thiepane diol (Table 101, compound 15) (0.144 g) was added as a solution in THF 
30 (6 mL). After gas evolution ceased, o-fluorobenzonitrile (0.2 mL) was added. 
More THF was added to keep the mixture sturable. After 35 h the mixture was 
cautiously quenched into 5% citric acid solution. After extraction into 
methylene chloride, the product was chromatographed on silica gel with 
methylene chloride to afford diaryl ether (Table 107, compound 6) (0.2 g) as a 
35 foam. m.p. 81-84 °C. 

lH NMR 500 MHz (CDCI3) d 7.6-6.9 (m, 13H), 5.41 (dd, J=9, 4 Hz, 1H), 5.19 
(ddd, J=8, 8, 35 Hz, 1H), 4.94 (br s, 1H), 450 (dd, J=9, 2 Hz, 1H), 3.47 (dd, J=155, 9 
Hz, 1H), 354 (ddd, J=95, 6, 1 Hz, 1H), 3.12 (dd, J=14, 65 Hz, 1H), 2.862 (dd, J=14, 

I&3 
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105 Hz, 1H), 2.855 (dd, J=155, 7 Hz, 1H) 1.20 (s, 3H), 1.01 (s, 3H). 

13g NMR 125 MHz HMQC (CDCI3) d 134.19, 133.72, 133.48, 133.12, 1293, 

128.82, 127.15, 121.53, 116.15, 115.08, 77.69, 76.25, 75.67, 74.52, 53.77, 38.2, 3532, 

26.96, 2638. 

5 

Example 12 - Table 107, compound 7 

Acetonide (Table 107, compound 6) (187 mg) was suspended in water (10 

mL) and solubilized with methanol (16 mL) and methylene chloride (5 mL). 

TFA ( 26 mL) was added and the reaction heated to gentle reflux until complete 

10 by TLC. The solvents were removed by vacuum to afford after chromatography, 

diol (Table 107, compound 7) (106 mg). 

lH NMR 500 MHz (CDCI3) d 7591 (d, J=75 Hz, 1H), 7586 (d, J=75 Hz, 1H), 

7.466 (dd, J=9, 75 Hz, 1H), 7.463 (dd, J=9, 7.5 Hz, 1H), 7.225 (m, 4H), 7.17 (d, J=8.5 
Hz, 1H), 7.13 (d, J=8 Hz, 1H), 7.089 (t, J=7 Hz, 1H), 7.04 (m, 2H), 5.24 (ddd, J=85, 4, 
15 4 Hz, 1H), 5.01 (br s, 1H), 454 (dd, J=9, 4 Hz, 1H), 4.27 (dd, J=85, 1 Hz, 1H), 3.62 
(ddd, J=9.5, 6.5, 2 Hz, 1H), 336 (dd, J=155, 4 Hz, 1H), 3.03 (dd, J=135, 6.5 Hz, 1H), 
3.02 (dd, J=15, 85 Hz, 1H), 2.95 (dd, J=14, 8.5 Hz, 1H). 

13C NMR 125 MHz HMQC (CDCI3) d 134.71, 13436 (2C), 133.67, 12939, 

128.81, 127.07, 12239, 121.99, 115.85, 114.81, 81.39, 78.91, 73.29, 71.47, 49.88, 39.28, 
20 30.46. 

Example 13 - Table 107, compound 8 

Sulfide (Table 107, compound 7) (72 mg) in methanol (8 mL) and water (2 
mL) was cooled to 0°C. OXONE ( 46 mg) as a solid was added followed by 

25 methanol (1 mL). After 2 h, the solvent was removed under vacuum and the 
mixture extracted between methylene chloride and water. The product was a 
mixture of sulfoxides. The unpurified mixture showed by HPLC, a 
diastereomeric ratio of 93:7. After chromatography on silica gel the major 
sulfoxide (54 mg), believed to have the stereochemistry indicated (Table 107, 

30 compound 8), was characterized as a solid, m.p. 183-186°C. 

lH NMR 500 MHz (CDCI3) d 7.49 (m, 4H), 7.26 (m, 2H), 7.20 (m, 1H), 7.14 
(m, 4H), 7.03 (t, J=75 Hz, 1H), 6.99 (t, J=75 Hz, 1H), 531 (d, J=75 Hz, 1H), 5.00 (br 
s, 1H), 4.12 (d, J=85 Hz, 1H), 3.98 (dd, J=115, 4 Hz, 1H), 3.96 (dd, J=85, 2 Hz, 1H), 
3.76 (d, J=15 Hz, 1H), 3.64 (dd, J=15, 8 Hz, 1H), 3.56 (dd, J=14, 4 Hz, 1H), 2.87 (dd, 

35 J=14, 12 Hz, 1H). 

13c NMR 125 MHz HMQC (CDCI3) d 134.83, 134.43, 133., 129.68, 129.16, 

127.43, 12239, 12X22, 11458, 113.43, 78X1, 75.09, 7356, 65.73, 4930, 35.55. 

HPLC major diastereomer 11.453 min; minor diastereomer 11.916 min, 
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20% to 97% methanol/water gradient over 25 minutes, UV 292 run detection, 
Rairiin Dynamax 3 uM, 4.6 mm X 5 cm. C18 column, 1 ml/min flow rate. 

ExamplP 14 - Table 107, compound 10 
5 Sulfide (T able 107, compound 7) (29 mg) in methanol (3 mL) and water (1 

mL) was cooled to 0°C OXONE (50 mg) in water (1 mL) was added followed by 
methanol (1 mL). After warming to ambient and stirring overnight, the 
mixture was extracted between methylene chloride and water. After 
concentration the residue was chromatographed on silica gel with 2% methanol 

10 in methylene chloride to give sulfone (Table 107, compound 10) (27 mg) . 

lH NMR 500 MHz (CDQ 3 ) d 7.63 ( td, J= 8.5, 1 Hz, 1H), 738 ( dd, J= 8, 1 Hz, 
1H), 7.55 ( dd, J= 7.5, 1 Hz, 1H), 732 ( td, J= 85, 1 Hz, 1H), 7.34 (m, 2H), 732 
( d, J= 73 Hz, 1H), 730 (m^H), 7.19 ( d, J= 73 Hz, 1H), 7.1 ( m, 1H), 7.08 ( m, 1H), 
7.07 ( d, J= 9 Hz, 1H), 5.49 (ddd, J=6.5, 3, 3 Hz, 1H), 4.99 (br s, 1H), 4.25 (m, 1H), 4.20 

15 (d, J=8 Hz, 1H), 4.12 (dd, J=113, 3 Hz, 1H), 3.94 (m, 2H), 338 (dd, J=143, 3 Hz, 1H), 
332 (d, J= 4.5 Hz, 1H), 3.10 (d, J= 2 Hz, 1H), 3.01 (dd, J=14.5, 12 Hz, 1H). 

13C NMR 125 MHz HMQC (CDCI3) d 160.19, 158.10, 135.2, 134.53 (2C), 
13339, 129.48, 129.23, 127.64, 122.34, 122.23, 113.54, 112.89, 75.88, 75.66, 74.02, 72.07, 
67.17, 53.74, 30.17. 

20 

Example 1 5 - Table 107, compound 11 

By the method of Example 11, compound 15, Table 101, (0.48 g) was 
converted with p-fluorobenzonitrile (0.43 g) into diaryl ether (Table 107, 
compound 11) (035 g) after chromatography on silica gel with methylene 
25 chloride. 

lH NMR 300 MHz (CDCI3) d 734 ( d, J=8.7 Hz, 2H), 7.53 (d, J=9 Hz, 2H), 
7.20 (m, 3 H), 7.05 (d, J=8.7, 2H), 6:98 (d, J=8.7, 2H), 6.90 ( m, 2H), 5.27 (dd, J=8.7, 3.9 
Hz, 1H), 5.08 (td, J=8.1, 3.9 Hz, 1H), 4.87 (s, 1H), 438 (dd, J=8.4, 13 Hz, 1H), 3.45(dd, 
J=15.6, 8.4 Hz, 1H), 3.25 (ddd, J=9.9, 5.7, 13 Hz, 1H), 3.04 (dd, J=14.1, 6 Hz, 1H), 2.75 
30 (m, 2H). 1.10( s, 3H), 0.95 (s, 3H). 

Example 16 - Table 107, compound 12 

By the method of Example 8, compound 11, Table 107, (550 mg) was 
converted to diol (Table 107, compound 12) (201 mg) after chromatography. 
35 lH NMR 300 MHz (CDCI3) d 7.61 ( d, J=9 Hz, 2H), 7.55 (d, J=8.7 Hz, 2H), 

7.18 (m, 5 H), 7.02 (d, J=9, 2H), 6.91 ( m, 2H), 5.08 (dd, J=9, 4.8, 3.9 Hz, 1H), 4.88 (dd, 
J=1.8, 13 Hz, 1H), 4.58 (dd, J=8.4, 3.9 Hz, 1H), 4.14 (dd, J=a4, 13 Hz, 1H), 3.40 (ddd, 
J=8.7, 63, 2.1 Hz, 1H), 3.20 (dd, J=153, 5.4 Hz, 1H), 2.95 (dd, J=13.8, 6 Hz, 1H), 2.83 
(dd, J=9, 73 Hz, 1H), 230 (dd, J=93, 6 Hz, 1H). 

/or 
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Example 17 - Table 107, compounds 13 and 14 

By the method of Example 9, compound 12, Table 107, (67 mg) was 

converted to a mixture of sulfoxides. The unpurified mixture showed by HPLC, 

5 a diastereomeric ratio of 8050. After careful chromatography on silica gel the 

more polar major diastereomer (14 mg), assigned the stereochemistry indicated 

(Table 107, compound 13), was obtained. The mixed fractions (50 mg) were 

separated on reverse phase HPLC to provide the less polar diastereomer (Table 

107, compound 14) 2.5 mg for NMR characterization. 

10 HPLC major diastereomer 11.856 min; minor diastereomer 12.438 min, 

20% to 97% methanol /water gradient over 25 minutes, UV 248 nm detection, 

Rainin Dynamax 3 uM, 4.6 mm X 5 cm. C18 column, 1 ml /min flow rate. 

Major diastereomer (Table 107, compound 13): 

lH NMR 500 MHz (CDa3/D4-methanol) d 7.54 ( d, J= 8.5 Hz, 1H), 750 ( d, 

15 J= 85 Hz, 1H), 7.15 (m, 1H), 7.14 (m, 1H), 7.08 ( d, J= 85 Hz, 2H), 6.90 ( d, J= 7 Hz, 
1H), 5.13 (br d, J=8 Hz, 1H), 4.82 (br s, 1H), 3.98 (d, J=8 Hz, 1H), 3.93 (d, J=8, 1H), 
3.66 (ddd, J=11.5, 4, 1-5 Hz, 1H), 3.55 (dd, J=14.5, 8 Hz, 1H), 3.47 (dd, J=14.5, 2 Hz, 
1H), 3.42 (dd, J=145, 4 Hz, 1H), 2.82 (dd, J=13, 12 Hz, 1H). 

13C NMR 125 MHz HMQC (CDCI3) d 134.24, 134.13, 129.22, 128.99, 127.35, 

20 116.95, 78.49, 74.6, 74.34, 72.79, 6734, 50.99, 3439. 

UV (methanol) 1 = 248 nm, e = 23500. 
Minor diastereomer (Table 107, compound 14): 

*H NMR 500 MHz (CDCl3/D4-methanol) d 7.52 ( d, J= 7 Hz, 1H), 7.51 ( d, 

J= 7 Hz, 1H), 7.16 ( d, J= 7 Hz, 2H), 7.13 ( m, 1H), 7.11 ( d, J= 9 Hz, 1H), 7.00 ( d, J= 
25 65 Hz, 1H), 5.57 (ddd, J=65, 45, 3 Hz, 1H), 5.0 (br s, 1H), 4.14 (dd, J=7, 3 Hz, 1H), 
3.98 (dd, J=7, 1H), 3.65 (m, 1H), 3.42 (m, 1H), 339 (m, 1H), 331 (m, 1H), 3.15 (dd, 

J=165, 11 Hz, 1H). 

13C NMR 125 MHz HMQC (CDCI3) d 134.26, 129.23, 116.56, 80;73, 74.55, 

72.78, 68.96, 63.07, 45.12, 33.64. 

30 

Example 18 - Table 107, compound 15 

By the method of Example 11, compound 11, Table 107, (79 mg) was 
converted to sulfone (Table 107, compound 15) (66 mg) after chromatography on 
silica gel with 2% methanol in methylene chloride. 

35 ntp. 117-122°C. 

lH NMR 300 MHz (CDCI3) d 7.64 ( d, J=8.7 Hz, 2H), 759 (d, J=8.7 Hz, 2H), 

7.25 (m, 7 H), 6.85 ( m, 2H), 536 (dd, J=93, 3 Hz, 1H), 4.7 (br s, 1H), 4.12 (br d, J=75 
Hz, 1H), 4.05 (dd, J=7.8, 15 Hz, 1H), 3.86 (dd, J=153, 9.6 Hz, 1H), 3.65 (ddd, J=10.8, 
2.4, 2.1 Hz, 1H), 352 (d, J=15.6 Hz, 1H), 351 (dd, J-14.1, 3.9 Hz, 1H), 3.15 (dd, J=9.9, 
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2.4 Hz, 1H), 2.91 (dd, J=14.1, 11.7 Hz, 1H). 



10 



20 



Example 10 - Table 108, compound 1 

Sodium hydride (107 mg, 60% in oil) was added to a THF (5 mL) solution 
of diol (Table 101, compound 28) (270 mg). Benzyl bromide (250 uL) was added 
after 10 minutes. DMSO (250 uL) was added and the reaction warmed to 45° C 
for 3 h. After extraction between water and methylene chloride, the product was 
chromatographed on silica gel with 20% ethyl acetate/hexane to provide 
dibenzyl ether (Table 108, compound 1) (360 mg) as an oil. 

lH NMR 300 MHz (CDCI3) d 7.4-7.1 (m, 16 H), 6.94 ( dd, J=7.8, 1.8 Hz, 4H), 
4.97 ( d, J=12 Hz, 2H), 435 ( d, J-12 Hz, 2H), 4.28 (s, 2H), 4.07 ( d, J=2.7 Hz, 2H), 3.44 
(td, J=7.8, 2.7 Hz, 2H), 2.85 ( d, J= 7.8 Hz, 4H), 1.39 (s, 6H). 
UV (methanol) 1 = 258 nm, e = 800 

15 Example 20 - Table 108, compounds 1, 2 

Sodium hydride (60% in oil, 180 mg) was washed 3X with hexane (5 mL) 
and suspended in THF (12 mL) and DMSO (12 mL) under argon. A solution of 
diol (Table 101, compound 28) (364 mg) in THF (13 mL) was added slowly. After 
gas evolution subsided, the mixture was cooled with an ice bath. Benzyl 
bromide (0.25 mL) was added via syringe. The reaction was warmed to 40° C and 
stirred overnight. After extraction between water and methylene chloride, the 
product was chromatographed on silica gel with 50% hexane/methylene 
chloride, 100% methylene chloride and finally 10% ethyl acetate/methylene 
chloride to afford the dibenzyl ether (Table 108, compound 1) (210 mg) as an oil, 
25 monobenzyl ether (Table 108, compound 2) (155 mg) and starting diol (62 mg). 
Monobenzyl ether (Table 108, compound 2): 

lH NMR 300 MHz (CDCI3) d 7.4-7.1 (m, 13 H), 6.98 ( dd, J=7.8, 1.8 Hz, 2H), 
4.89 ( d, J=11.7 Hz, 1H), 436 ( d, J-11.7 Hz, 1H), 4.24 (d, J=93 Hz, 1H), 4.18 ( d, J=4.8 
Hz, 1H), 4.07 (dd, J=4.8, 2.7 Hz, 1H), 3.99 ( dd, J= 93, 3 Hz, 1H), 3.69 (dd, J= 8.7> 73 
30 Hz, 1H), 3.19 (ddd, J=7.8, 7.2, 5.1 Hz, 1H), 3.08 (dd, J=13.2, 8.4 Hz, 1H), 2.96-2.76 (m, 
3H), 2.91 (dd, J= 13.8, 7.2 Hz, 1H), 2.85 (dd, J= 13.8, 9.3 Hz, 1H), 2.77 (d, J= 7.8 Hz, 
1H), 139 (s, 6H). 



Example 21 - Table 108, compound 3 

Acetonide (Table 108, compound 1) (210 mg) was dissolved in methanol 
(15 mL) and methylene chloride (1 mL) with added TFA (22 mL). After heating 
to 65 °C, the solvent was removed under vacuum. The residue was 
chromatographed on silica gel with 5% ethyl acetate/methylene chloride to giv 

Iff 
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165 mg of diol (Table 108, compound 3) as a white foam. 

lH NMR 300 MHz (CDCI3/D2O) d 7.4-7.15 (m, 16 H), 737 (d, J=6.6 Hz, 4H ), 

4.76 (s, 4H), 4.06 (br s, 2H), 3.76 (br s, 2H), 3.63 (td, J= 7.5, 1.2 Hz, 2H), 2.89 (m, 4H). 
13C NMR 75 MHz (CDCI3/D2O) d 139.22, 138.43, 129.11, 128.48, 128.41, 

5 127.76, 127.60, 126.46, 80.99, 75.13, 7437, 46.68, 40.97. 
UV (methanol) 1 = 258.6 nm, e ■ 840. 

Example 22 - Table 108, compound 4 

To a solution of sulfide (Table 108, compound 3) (34.5 mg) in methanol (5 
10 mL) was added a solution of OXONE (20 mg) in water (0.5 mL) and stirred for 13 
h. After extraction with methylene chloride, the product was chromatographed 
on silica gel with 10% ethyl acetate/methylene chloride to provide 30.6 mg of 
sulfoxide (Table 108, compound 4). 

lH NMR 300 MHz (CDCI3/D2O) d 7.5-7.1 (m, 16 H), 6.96 (m, 2H ), 5.11 (d, 

15 J-11.1 Hz, 1H), 4.79 (d, J=11.7 Hz, 1H), 4.71 (d, J-11.1 Hz, 1H), 4.64 (d, J=11.7 Hz, 
1H), 4.22 (s, 1H), 3.99 (s, 1H), 3.86 (dd, J=12, 3.3 Hz, 1H), 3.60 (s, 2H), 3.55 (m, 2H), 
3.43 (t, J= 7.8 Hz, 1H), 3.09 (dd, J=14.1, a4 Hz, 1H), 2.81 (dd, J=163, 12 Hz, 1H). 

13c NMR 75 MHz (CDCI3/D2O) d 138.25, 138.04, 137.99, 137.92, 12930 (2C), 
128.74, 128.70, 128.47, 128.12, 127.93, 127.85, 126.72, 126.83, 82.04, 77.22, 74.68, 74.63, 

20 65.04, 59.41, 36.57, 36.44. 

UV (methanol) 1 = 258.6 nm, e= 610. 

Example 23 - Table 108. compound 5 

To a solution of sulfide (Table 108, compound 3) (35.7 mg) in methanol (5 
25 mL) was added a solution of OXONE (53 mg) in water (1 mL) and stirred for 24 
hours. After extraction with methylene chloride, the product was 
chromatographed on silica gel with 8% ethyl acetate/methylene chloride to 
provide 32.2 mg of sulfone (Table 108, compound 5) which was then 
recrystallized from hexane. 

30 mp 164-165. 

lH NMR 300 MHz (CDCI3/D2O) d 7.5-7.2 (m, 16 H), 7.00 (d, J=6 Hz, 4H ), 

5.04 (d, J=11.4 Hz, 2H), 4.79 (d, J=11.4 Hz, 2H), 3.% (s, 2H), 3.78 (dd, J=11.7, 3.0 Hz, 
2H), 3.63 (dd, J= 11.4, 3.0 Hz, 2H), 3.56 (s, 2H), 3.03 (dd, J= 14.1, 12.0 Hz, 2H). 

13c NMR 75 MHz (CDCI3/D2O) d 137.82, 136.80, 129.40, 128.93, 12836, 

35 128.14, 128.05, 127.05, 7638, 7636, 74.95, 66.95, 31.76. 

UV (methanol) 1 = 258.6 nm, e = 780. 

Example 24 - Table 108, compound 6 

Sodium hydride (75 mg, 60% in oil) under argon was washed with hexane 

/ff 
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(2X 4 mL). A solution of diol (Table 108, compound 3) in THF (15 mL) was 
added. After gas evolution ceased, a solution of tosyl chloride (75 mg) in THF 
(30 mL) was added slowly over 75 min. After stirring an additional 3 h, the 
reaction was quenched with water and extracted into methylene chloride. 
5 Chromatography on silica with 10% ethyl acetate/ hexane afforded epoxide 
(Table 108, compound 6) (131 mg). 

*H NMR 300 MHz (CDCI3) d 7.5-7.1 (m, 16 H), 7.06 (m, 2H ), 6.84 (m, 2H ) 
4.91 (d, J=12 Hz, 1H), 4.79 (d, J=11.7 Hz, 1H), 4.67 (d, J=12 Hz, 1H), 453 (d, J=12 Hz, 
1H), 439 (dd, J=6.3, 1.8 Hz, 1H), 4.01 (d, J=4.2 Hz, 1H), 3.29 (m, 2H), 3.16 (dd, J=6.3, 
10 4.5 Hz, 1H), 2.97 (m, 2H), 2.83-2.7 (m, 3H) 

ExamplP 25 - Table 108, compound 7 

By the method of Example 22, compound 6, Table 108, (10 mg) was 
converted to sulfoxide (Table 108, compound 7) (4 mg) after chromatography on 
15 silica gel with 5% ethyl acetate in methylene chloride. A single diastereomer 
was obtained, assigned the stereochemistry depicted. 

*H NMR 300 MHz (CDCI3) d 7.4-72 (m, 16 H), 7.1-7.04 (m, 4H ), 4.77 (br d, 
J=12 Hz, 1H), 4.71 (d, J=11.7 Hz, 1H), 4.62 (d, J=11.7 Hz, 1H), 459 (dd, J=5.7, 15 Hz, 
1H), 437 (d, J-1L7 Hz, 1H), 4.26 (dd, J-4.2, 0.9 Hz, 1H), 3.83 (br td, J-7.5, 0.9 Hz, 
20 1H), 3.42 (br dd, J=12, 2.7 Hz, 1H), 3.24-3.05 (m, 6H). 



ExamplP 7f> - Table 108, compound 8 

Epoxide (Table 108, compound 6) (33 mg) was suspended in acetone (6 ml) 
and water (3 mL), then treated with sodium bicarbonate (800 mg) and OXONE 

25 (60 mg) at RT for 25 min. After quenching with sodium thiosulphate (100 mg) 
the mixture was reduced under vacuum to 2 mL volume, diluted with water (10 
mL) and extracted with methylene chloride (3X 10 mL). The organic layer was 
dried over sodium sulfate, filtered and concentrated under vacuum. The 
residue was triturated with hexane. The solid was collected by centrifugation 

30 and dried under vacuum to provide epoxy sulfone (Table 108, compound 8) (31 
mg). 

lH NMR 300 MHz (CDCI3) d 7.4-7.1 (m, 19H), 639 (br s, 1H), 4.89 (d, J=11.7 
Hz, 1H), 4.7-43 (m, 2H), 4.41 (d, J=12 Hz, 1H), 4.01 (br s, 1H), 3.91 (br t, J=6.6 Hz, 
1H), 3.57-3.50 (m, 2H), 3.38-3.29 (m, 4H), 3.1-3.0 (m, 2H). 



35 



ipound 



By the method of Example 20, compound 28, Table 101, (100 mg) was 
alkylated with 3-chloromethylpyridine hydrochloride (300 mg) and NaH (5( 
m g) to give dipyridyl ether (Table 108, compound 9) (82 mg) after 
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chromatography on silica with 10% methanol/methylene chloride. 

lH NMR 300 MHz (CDCI3) d 8.62 ( S/ 2H), 8.58 (d, J=43 Hz, 2H), 7.71 ( d, 

J=75 Hz, 2H), 735-7.1 (m, 10H), 6.98 ( d, J=*6.9 Hz, 2H), 4.97 (d, J=12 Hz, 2H), 452 

(d, J=12 Hz, 2H), 4.28 (s, 2H), 4.1 (d, J=2.7 Hz, 2H), 3.41 (td, J=8.1, 2.7 Hz, 2H), 2.86 

5 (d, J=8.1 Hz, 4H), 1.37 (s, 6H). 

13c NMR 125 MHz HMQC (CDCI3) d 149.7, 149.5, 149.2, 135.71, 135.57, 

129.55, 129.41, 129.28, 127.11, 123.86, 7933, 74.93, 7239, 72.25, 71.94, 65.99, 62.30, 
34.87, 32.03, 26.83. 

10 Example 28 - Table 108, compound 10 

The sulfide (Table 108, compound 9) (70 mg) was dissolved in water (3 ml) 
and acetone (5 mL) with sodium bicarbonate (800 mg). The solution was cooled 
to -5°C and OXONE (90 mg) was added as a solid. After 10 min, the reaction was 
quenched with sodium thiosulfate (100 mg), diluted with water (10 mL), then 

15 concentrated to half its volume under vacuum and extracted with methylene 
chloride (3X 5 mL). The organic layer was dried over sodium sulfate and 
concentrated to leave sulfoxide (Table 108, compound 10) (73 mg) which was 

used directly in the next reaction. 

lH NMR 300 MHz (CEKH3) d 8.62 (d, J=4.5 Hz, 1H), 8.61 (d, J=4.5 Hz, 1H), 

20 8.58 (s, 1H), 8.55 (s, 1H), 7.75 ( d, J=7.8 Hz, 1H), 7.68 ( d, J=75 Hz, 1H), 7.4-7.2 (m, 
8H), 7.12 ( d, J=6.9 Hz, 2H), 7.01 ( d, J=6.9 Hz, 2H), 4.94 (d, J=12.3 Hz, 1H), 4.87 (d, 
J=123 Hz, 1H), 4.66 (d, J=12 Hz, 1H), 4.56 (d, J=12 Hz, 1H), 4.29 (s, 1H), 4.14 (s, 1H), 
4.07 (s, 2H), 3.51 (m, 4H), 2.91 (m, 2H), 135 (s, 6H). 

25 Example 29 - Table 108, compound 11 

Sulfoxide (Table 108, compound 10) (65 mg) was dissolved in acetone (5 
mL) and water (3 mL) with sodium bicarbonate (800 mg). At room temperature, 
OXONE (45 mg) was added as a solid. After 30 min, the reaction was quenched 
with sodium thiosulfate (100 mg), diluted with water (10 mL), then concentrated 

30 to half its volume under vacuum and extracted with methylene chloride (3X 5 

mL). The organic layer was dried over sodium sulfate and concentrated to afford 

after chromatography on silica with 5% methanol/ethyl acetate the sulfone 

(Table 108, compound 11) (18 mg). 

lH NMR 300 MHz (CDCI3) d 8.62 (d, J=63 Hz, 2H), 8.61 (s, 2H), 7.86 ( d, 

35 >7.8 Hz, 2H), 738 (dd, J=7.5, 4.8 Hz, 2H), 7.26 (m, 6H), 6.98 ( d, ]=7.5 Hz, 4H), 4.97 
(d, J=12 Hz, 2H), 4.79 (d, J=12 Hz, 2H), 4.09 (s, 2H), 4.01 (s, 2H), 3.60 (dd, J=14.1, 2.4 
Hz, 2H), 3.49 (dd, J=11.4, 2.7 Hz, 2H), 3.04 (dd, J=13.8, 11.1 Hz, 4H), 135 (s, 6H). 

/90 . 
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Example 30 - Table 108, compound 14 

By the method of Example 21, compound 11, Table 108, (15 mg) was 
5 converted to diol (Table 108, compound 14) (10 mg) 

lH NMR 300 MHz (CDCI3) d 8.50 (s, 2H), 8.45 (d, J=43 Hz, 2H), 7.91 ( d, 
J=73 Hz, 2H), 726 (m, 8H), 7.02 ( d, J=72 Hz, 4H), 5.02 (d, J=11.7 Hz, 2H), 4.87 (d, 
J=11.7 Hz, 2H), 4.01 (s, 2H), 3.73 (dd, J=11.7, 3 Hz, 2H), 3.70 (m, 4H), 3.65 (s, 2H), ' 
3.02 (dd, J=13.8, 12 Hz, 2H). 

10 

Example 31 - Table 108, compounds 15 and 19 

By the method of Example 19, a mixture of diastereomers (330 mg) 
containing compound 29, Table 101, and compound 30, Table 101, was 
benzylated to the corresponding diethers. After chromatography on silica with 
15 methylene chloride, (Table 108, compound 15) (79 mg ) and (Table 108, 
compound 19) (107 mg) were obtained. 

Table 108, compound 15: 

*H NMR 300 MHz (CDCI3) d 73-63 (m, 20H), 4.97 (d, J-11.7 Hz, 1H), 4.871 
(d, J=12.3 Hz, 1H), 4.867 (dd, J=9, 5.7 Hz, 1H), 4.48 (d J=12 Hz, 1H), 4.39 (d, J=12 Hz, 
20 1H), 3.98 (br s, 1 H), 3.79 (dd, J=93, 12 Hz, 1H), 3.56 (dd, J=5.4, 0.9 Hz, 1H), 2.92 (td, 
J»73, 1.5 Hz, 1H), 2.81 (s, 3H), 2.78 (dd, J=14.4, 7.2 Hz, 1H), 2.64 (dd, J=14.1, 73 Hz, 
1H), 1.29 (s, 3H), 1.25 (s, 3H). 

Table 108, compound 19: 

lH NMR 300 MHz (CDQ 3 ) d 7.4-6.8 (m, 20H), 5.05 (d, J=12 Hz, 1H), 4.88 (7, 
25 J=8.7 Hz, 1H), 4.60 (d, J=12. Hz, 1H), 4.54 (d, J-U.7 Hz, 1H), 436 (d J=12 Hz, 1H), 
4.07 (br s, 1 H), 4.03 (d, J=9 Hz, 1H), 3.56 (dd, J=8.1, 3.6 Hz, 1H), 3.11 (m, 3H), 2.76 
(m, 3H), 1.42 (s, 3H), 137 (s, 3H). 

13c NMR 125 MHz HMQC* (CDCI3) d 84.2, 81.8, 793, 76.6, 74.8, 72.4, 48.1, 
45.5, 40.5, 383, 27.2, 27». 

30 

Example 32 - Table 108, compound 16 

By the method of Example 21, compound 15, Table 108, (58 mg) was 
converted to diol (Table 108, compound 16) (28 mg). 

*H NMR 300 MHz (CDCI3) d 73-6.9 (m, 20H), 4.98 (d, J=12 Hz, 1H), 4.74 (d, 
35 J=11.7 Hz, 1H), 4.67 (d J=12 Hz, 1H), 4.66 (d, J=12 Hz, 1H), 4.55 (m, 1H), 3.98 (br s, 1 
H), 3.63 (br s, 1 H), 3.61 (br d, J=93 Hz, 1H), 3.22 (s, 1H), 3.02 (m, 1H), 3.00 (s, 3H), 
2.84 (d, 1=72 Hz, 2H), 2.61 (d, J=3.6 Hz, 1H). 

(9/ 
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13c NMR 75 MHz (CDCI3) d 139.61, 139.03, 138.58, 129.0, 128.93, 12850, 
128.32, 128.23, 127.72, 127.61, 127.52, 127.43, 126.35, 126.22, 85.20, 80.99, 74.65, 73.90, 
73.24, 72.02, 52.21, 49.26, 38.75, 3757. 

UV (methanol) 1 = 258.2 run, e = 1100. 

5 

Example 33 - Table 108, compound 17 

By the method of method 22, compound 16, Table 108, (21 mg) was 
converted to a single sulfoxide diastereomer (Table 108, compound 17) (17 mg) . 

lH NMR 500 MHz (CDCI3) d 7.4-7.3 (m, 8H), 73-7.2 (m, 8H), 7.01 (d, J=7 

10 Hz, 2H), 6.96 (d, J=7 Hz, 1H), 4.99 (d, J=ll Hz, 1H), 4.78 (d, J=12Hz, 1H), 4.68 (d J=ll 
Hz, 1H) 4.64 (d, J=12 Hz, 1H), 4.1-4.0 (m, 3 H), 3.51 (m, 2H), 3.45 (ddd, J=10, 5, 2 Hz, 
1H); 3.18 (m, 3H), 2.92 (m, 3H). 

13C NMR 75 MHz (CDCI3) d 137.65, 137.08, 129.28, 129.11, 128.83, 128.71, 
128.60, 128.23, 127.99, 126.95, 126.62, 78.90, 76.75, 76.18, 75.28, 72.86, 70.86, 6834, 
15 68.29, 35.76, 3034. 

UV (methanol) 1 = 258.4 nm, e = 1100. 



Enzynu 



HIV protease assay was performed using the method and materials of 
20 Molecular Probes, Inc, 4849 Pitchford Ave., Eugene, OR, 97402-9144, or P.O. BOX 
22010, Eugene, OR, 97402-0414, (503) 344-3007, FAX (503) 344-6504. 

Compositions to be subjected to enzyme assay are lyophilited and diluted 
in DMSO to 100-1000 uM. Compositions having apparent IC50 < lum are 

diluted to 100 uM. 

25 General 

The assay is a fluorometric method for measurement of HIV-protease 
(HTV-PR) activity utilizing a synthetic peptide substrate for HIV-PR based on tha 
described by Matayoshi, E.D.; Wang, G.T.; Krafft, G.A.; and Erickson, J.W.; 
Science. 1990, 24Z, 954-958; and Wang, G.T.; Huffker, J.A.; Matayoshi, E.; and 
30 Krafft, G.A.; TPtrahpdron Lett., 1990, 1£5, 6493-6496. 

Material 

Structure: Arg-Glu(EDANS)-Ser-Gln-Asn-Tyr-Pro-Ile-Val-Lys(DABCYL)- 

Arg. 

Buffer: 0.1 M sodium acetate 
35 1.0 M sodium chloride 

1.0 mM ethylenediaminetetraacetic acid (EDTA) 
1.0 mM dithiothreitol (DTT) 
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10% dimethyl sulfoxide (DMSO) 

1 mg/mL bovine serum albumin (BSA) adjusted to pH 4.7 

Enzyme Assay Prn»rv-n) 

1. Prepare a solution of 2 uM HIV Protease Substrate 1 in the Assay 
Buffer. 

2. Dispense the substrate solution into UV-pass fluorescence cuvettes (1 
cm pathlength). 

3. Set the excitation and emission monochromators of the 
spectrofluorimeter to 340 ran and 490 nm, respectively. To obtain the same 
kinetic constants as reported, cuvettes should be held at 37°C throughout the 
assay. 

4. Begin each assay by adding a small amount (<3% of the final volume) 
of HTV-PR-conta irting solution diluted tin the Assay Buffer. 

15 5. Measure the initial rate of cleavage of fluorogenic substrate by 

monitoring the increase in fluorescence signal at 490 nm for 5-8 min at 37°C. 



10 



Example 35 • XTT Cell Culture Assay 

The method of Weislow, O.S.; Kiser, R; Fine, D.L.; Bader, J.; Shoemaker, 
RH.; and Boyd, M.R; I Mat Cancer InstitutP. 1989, fil(8) 577-586 was applied 
with the following minor modifications:. Infection of cells with HIV HIB was 
performed without polybrene. Cells were distributed to Microtiter wells 
containing the compound of the invention 4 h after infection with HTV DIB. 
2xXTT was added at 5-6 days post infection 20 ul 2% Triton X-100 was added 1 
hour after XTT addition 



T Assay PjffitQCQ] 

1. Add 4 ml of XTT (5 mg/ml) to 8 ml of Deficient RPMI medium (no 
phenol red, no serum). Mix briefly at 45°C to dissolve XTT. 

2. Add 800 ul of PMS (0.2 mg/ml) to XTT/RPMI mixture. 

3. Remove 100 ul of cell free media from each well of a 96 well plate and 
replace with 100 ul of the XTT/PMS mixture. 

4. Incubate at 37°C for 1 .5-2 h. 

5. Read absorbance at 450 nm. Absorbance values are directly 
proportional to cell viability. 

Cytotoxic EffPfte A«ay Prrrt^l 



1- Place 100 ul of RPMI + 10% FBS into the wells of columns 2-11 of a 96 
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well plate. Do not use outside wells. 

2. Make a stock of the compound of the invention that is 10X the desired 
high concentration to use in a drug dilution series across the plate. 

3. Add 25 |jJ of the 10X stock to the appropriate triplicate wells of column 
5 2 (results in a 1:5 initial stock compound dilution; 2X final stock compound 

concentration). Routinely a 500 jiM starting stock compound concentration is 
used for the cytotoxic effect assay. 

4. Mix thoroughly by pipetting, then transfer 25 ^1 across the plate to give 
1/5 dilutions through column 10. Column 11 does not get the stock compound. 

10 5. Pipette 2 x 10 4 MT2 cells/well (lOOpl) into columns 2-11. 

6. Incubate at 37°C for 5-6 days. 

7. Perform XTT assay as described. 

Example 36 - Activity 

The apparent IC50 and IC50 values reported below in Table 25 were 

15 determined using the assays of Example 34 and 35, respectively. The values are 
indicated as follows: + = 10-50 *iM, ++ 2-10 jiM, and +++ < 2 jiM. 

Example 37 Table 120 compound 12 and 13 

To a solution of 3-pyridylmethylsulfide (Table 120, compound 10) (505 

20 mg) in acetone /water (40 mL; 25:15 containing sodium bicarbonate (800 mg) was 
added, in 50 mg portions every 10 min., Oxone (500 mg). After the addition was 
complete, water (20 mL) was added, and additional portions of Oxone (400 mg) 
were added in the same manner. TLC (acetonitrile/water 9:1) showed three 
predominant products (Rf=0.63, 0.48 and 027). The mixture was evaporated to a 

25 volume of 50 mL The solution extracted with methylene chloride (5 x 20 mL). 
The extracts were evaporated and chromatographed on silica gel using 
acetonitrile/water 19:1 to afford sulfone (Table 120, compound 12) (117 mg) 
corresponding to Rf= 0.68. iH-NMR (CDCL3) d 8.63 (m, 2H); 7.87(m, 1H); 7.40- 
6.95(3m, 5H); 4.97 and 4.79 (2d, 2H); 4.01 and 4.09 (2s, 2H); 3.65-3.4 (m, 2H); 3.05 

30 (m, 1H); 135 (s, 3H). 

Further elution with acetonitrile/water 9:1 afforded the mono-N-oxide 

(Table 120, compound 13) (191 mg) corresponding to the product with Rf=0.48. 

iH-NMR (CDCL3) d 8.63 (2s, 2H); 826 (s, 1H); 820 (d, 1H); 7.86 (d, 1H); 7.47(d, 1H); 

7.38-6.99 (m, 10H); 4.99-4.70 (4d, 4H); 4.11 (s, 1H); 4.10 (s, 1H); 4.01 (q, 2H); 3.72-350 
35 (m, 5H); 3.16-3.05 (m, 3H); 135 (s, 6H). 



Example 38 Table 120 compound 15 

To a solution of 95 mg of sulfone (Table 120, compound 12) in methanol 
(2 mL) and water (0.2 mL) was added trifluoroacetic acid (3 mL). The mixture 
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was stirred at room temperature for 45 min., then evaporated and coevaporated 
with water (2x2 mL). The residue was chromatographed on silica geJ using 
ethyl acetate/metrumol/triethylamine (9:1:1) to afford the diol (Table 120, 
compound 15) (77 mg). iH-NMR (CDCL 3 ) d 8.50-8.53 (m, 2H); 7.90 (d, 1H); 7.0- 
5 737 (m, 5H); 4.86304 (d, 2H); 4.00 (2,1H); 3.64-3.76 <m, 3H); 3.03 (m, 1H). 
UV (methanol) 1 259 e 3190 

ExamplP 39 Table 120 compound 16 

Mono-N-oxide sulfone (Table 120, compound 13) (50 mg) was treated by 
10 the method of example 38 to afford diol (Table 120, compound 16) (31 mg) as a 
solid after chromatography using acetonitrile/water (9:1). iH-NMR (CDCL3) d 
8.55 (s, 1H;); 8.48 (d, 1H); 8.35 (s, 1H); 8.04 (d, 1H); 7.92 (d, 1H); 752 (d, 1H); 7.0-737 
(3m, 10H); 430-5.01 (m, 4H); 4,02 (s> 1H); 3.57-3.83 (m, 7H); 3.05 (m, 2H). 
UV (methanol) 1 263 e 15100 

15 

Example 40 Table 120 compound 5 

The method of example 27 was applied to 400 mg of diol (Table 101, 
compound 28) using 2-chloromethylpyridine hydrochloride as the alkylating 
agent to afford the bis ether (Table 120, compound 5) (412 mg) as a crisp foam 
20 iH-NMR (CDCL3) d 835 (d, 1H); 7.76 (m, 1H); 7.73 (m, 1H); 7.05-7.28 (m, 6H); 5.12 
(d, 1H); 4.68 (d, 1H); 4.33 (s, 1H); 4.19 (d, 1H); 332 (m, 1H); 2.96 (m, 2H); 133 (s, 
3H). 

Example 41 Table 120 compound 6 and Table 120 compound 7 

The method of example 37 was applied to 400 mg of sulfide (Table 120, 
compound 5). Chromatography with ethyl acetate afforded sulfone (Table 120, 
compound 6) (186 mg). *H-NMR (CDCL3) d 838 (d, 1H); 7.76-7.83 (m, 2H); 7.12- 
733 (m, 6H); 5.17 (d, 1H); 4.78 (d, 1H); 4.20 (s, 1H); 4.11 (s, 1H); 3.63 (m, 3H); 3.22 
(m, 1H); 133 (s, 1H). 

Further elution with ethyl acetate/methanol (4:1) afforded the mono-N- 
oxide (Table 120, compound 7). iH-NMR (CDCL3) d 838 (d, 1H); 8.25 (d, 1H); 
7.12-7.93 (m, 16H); 537 (d, 1H); 5.17 (d, 1H); 4.79 (d, 2H); 422 (d, 2H); 4.06 (m, 2H); 
3.67 (m, 4H); 3.19 (m, 2H); 1.34 (s, 6H). 



ExamplP 47 Table 120 compound 8 

The method of example 38 was applied to acetonide (Table 120, compound 
6) (180 mg) to afford diol (Table 120, compound 8) (107 mg) as a solid after 
chromatography using ethyl acetate/methanol (9:1). J H-NMR (CDCL3) d 8.49 (d, 
1H); 7.76 (t, 1H); 7.44 (d, 1H); 7.14-7.26 (m, 6H); 5.16 (d, 1H); 4.91 (d, 1H); 4.14 (s, 
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1H); 3.64-3.80 (m, 3H); 3.15 (t, 1H). 
UV (methanol) 1 262 e 7560 

Example 43 Table 120 compound 9 
5 The method of example 38 was applied to acetonide (Table 120, compound 

7) (216 mg) to afford the diol (Table 120, compound 9) (177 mg) as a solid after 
chromatography using ethyl acetate/methanol (4:1). !H-NMR (CDCL3) d 8.49 (d, 

1H); 8.26 (d, 1H); 7.85 (d, 1H); 7.77 (t, 1H); 7.44 (t, 1H); 7.10-7.26 (m, 14H); 5.27 (m, 
2H); 4.87 (m, 2H); 4.18(d, 2H); 3.45-3.80 (m, 6H); 3.18 (m, 2H). 
10 UV (methanol) 1 262 e 10300 

Example 44 Table 120 compound 17 

The method of example 27 was applied to 400 mg of diol (Table 101, 
compound 28) using 4-chloromethylpyridine hydrochloride as the alkylating 
15 agent to afford bis ether (Table 120, compound 17) (142 mg). *H-NMR (CDCL3) d 

8.65 (d, 2H); 7.00-738 (3m, 7H); 5.00 (d, 1H); 450 (d, 1H); 4.25 (s, 1H); 4.09 (d, 1H); 
3.45 (m, 1H); 2.97 (d, 2H); 134 (s, 3H) 

Example 45 Table 120 compound 18 

20 A solution of sulfide (Table 120, compound 17) (90 mg) in acetone/water 

(10 mL, 1:1) was added a solution of Qxone (150 mg) in water (2.5 mL). The 
mixture was stirred for 0.5 h and another portion of Oxone (150 mg) in water (2.5 
mL) was added. The mixture was stirred for 05 h then sodium thiosulfate (0.5 g) 
was added. The solution was evaporated to one half volume under reduced 

25 pressure, and the remaining solution was extracted with ethyl acetate. The 

extracts were evaporated to afford sulfone (Table 120, compound 18) (101 mg) as 
a solid. iH-NMR (CDCL3) d 8.68 (dd, 2H); 7.40 (d, 2H); 7.34 (m, 3H); 730 (dd, 2H); 

5.03 (d, 1H); 4.74 (d, 1H); 4.12 (s, 1H); 4.02 (s, 1H); 3.60 (m, 2H); 3.20 (m, 1H); 1.35 (s, 
3H). 

30 

Example 46 Table 120 compound 19 

A suspension of acetonide (Table 120, compound 18) (90 mg) in 1.1 mL 

methanol/water (10:1) was treated with 2 mL trifluoroacetic acid. The solution 

was warmed to 60°, allowed to stir at room temperature for 15 min., then 

35 evaporated. The residue was redissolved in 5 mL water/methanol (2:1), and the 

pH was adjusted to 8 with solid sodium bicarbonate. The mixture was 

evaporated, and the residue was triturated with 5 mL water. The ppt was 

collected by filtration to afford diol sulfone (Table 120, compound 19) (76 mg) as a 

solid. iH-NMR (CDCL3) d 8.49 (d, 2H); 737 (d, 2H); 730 (m, 3H); 7.11 (m, 2H); 

Jf6 
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4.96 ( S/ 2H); 4.04 ( S/ 1H); 3.76 (m, 2H); 3.12 (m, 1H). 

* 

ExampIP 47 Table 120 compound 20 

The method of example 27 was applied to 150 mg of diol (Table 101, 
5 compound 28) using 2-methyl-4-chloromethylthia2ole hydrochloride as the 
alkylating agent to afford bis ether (Table 120, compound 20) (73 mg). iH-NMR 
(CDCL3) d 7.05-7.28 (m, 6H); 5.04 (d, 1H); 4.65 (d, 1H); 4.31 (s, 1H); 4.15 (d, 1H); 3.44 
(m, 1H); 2.83 (d, 2H); 2.89 (s, 3H); 135 (s, 3H) 

10 Examplp 48 Table 120 compound 22 

The method of example 45 was applied to sulfide (Table 120, compound 
20) (70 mg) to yield sulfone (Table 120, compound 21) (59 mg) as a foam after 
chromatography using methylene chloride/acetone (9:1). A portion (56 mg) of 
this foam was treated by the method of example 38 to afford diol (Table 120, 

15 compound 22) (44 mg) as a crisp foam after chromatography using methylene 
chloride/methanol (19:1). iH-NMR (CDCL3) d 7.61 (s, 2H); 7.11-7.32 (m, 4H); 5.29 
(s, 1H); 5.06 (d, 1H); 4.91 (d, 1H); 4.09 (s, 1H); 3.60 (m, 2H); 3.09 (m, 1H); 2.72 (s, 3H). 
UV (methanol) 1 243 e 5090 

20 Examplp 49 Table 120 compound 23 

The method of example 27 was applied to 620 mg of diol (Table 101, 
compound 28) using 5-cMoromethylthiazole hydrochloride as the alkylating 
agent to afford bis ether (Table 120, compound 23) (414 mg). *H-NMR (CDCL3) d 
8.84 (s, 1H); 7.86 (s, 1H); 7.22 (m, 3H); 6.99 (d, 2H); 5.12 (d, 1H); 4.73 (d, 1H); 4.27 (s, 

25 1H); 4.11 (d, 1H); 337 (m, 1H); 2.82 (d, 2H); 1.41 (s, 3H). 



ExamplP sn Table 120 compound 24 

The method of example 45 was applied to sulfide (Table 120, compound 
30 23) (160 mg) to afford sulfone (Table 120, compound 24) (38 mg) as an oil after 
chromatography using ethyl acetate. iH-NMR (CDCL3) d 8.89 (s, 1H); 7.84 (s, 
1H); 7.30 (m, 3H); 6.96 (d, 2H); 5.11 (d, 1H); 5.03 (d, 1H); 4.12 (s, 1H); 4.01 (s, 1H); 
334 (m, 2H); 2.94 (t, 1H); 136 (s, 3H). 

♦ 

35 Example 51 Table 120 compound 25 

The method of example 38 was applied to sulfone (Table 120, compound 
24) (36 mg) to afford diol (Table 120, compound 25) (22 mg) as a crisp foam after 
chromatography using ethyl acetate/methanol (9:1). *H-NMR (CDCL3) d 8.85 (s, 
1H); 7.83 (s, 1H); 735 (m, 3H); 6.99 (d, 2H); 5.26 (d, 1H); 5.01 (d, 1H); 4.00 (s, 1H); 

197 
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3.73 (m, 2H); 3.00 (m, 1H). 

UV (methanol) 1 240 e 8330 crystals from benzene m.p. 96-98° C 

Example 52 Table 120 compound 31 
5 Sodium Hydride (160 mg, 4 mmol, 60% in oil) was washed 3X with 

hexane (5 mL). Then a solution of diol (Table 101, compound 28) (193 mg, 0.5 
mmol) in THF (7 mL) and DMSO (0.25 mL) was added slowly. After 5 minutes, 
alpha-bromo-m-xylene (202 uL, 1.5 mmol) was added. An additional 4 mmol of 
NaH was then added. The reaction stirred overnight. After quenching with 5% 

10 citric acid solution, THF was removed under vacuum and the residue extracted 
between water and methylene chloride. After concentration, the organic layer 
was chroma tographed on silica gel with 100% methylene chloride to afford the 
diether sulfide (Table 120, compound 29)(175 mg, 57%) 

To a solution of sulfide (Table 120, compound 29 )(175 mg) in acetone (17 

15 mL) and water (6 mL) was added solid sodium bicarbonate (483 mg) followed by 
OXONE (354 mg). After stirring overnight at ambient temperature, excess 
OXONE was quenched with sodium thiosulfate. After concentration under 
vacuum, the residue was extracted between ethyl acetate and water. The organic 
layer was dried over sodium sulfate and concentrated to afford sulfone acetonide 

20 (181 mg, Table 120, compound 30). The crude acetonide was dissolved in 
methanol (4 mL) and water (0.5 mL) followed by trifluoroacetic acid (11 mL). 
After stirring for 3 hrs, solvents were removed under vacuum and the residue 
chromatographed on silica with 2% ethyl acetate in methylene chloride to afford 
sulfone diol (Table 120, compound 31) (89 mg, 53%) as a white solid mp 157- 

25 159°C. 

lH NMR 300 MHz (CDCI3) d 7.32-7.15 (m, 14H), 6.99 (d, J=7.5 Hz, 4H), 5.02 
(d, J=11.4 Hz, 2H), 4.74 (d, J=11.4, 2H), 3.95 (s, 2H), 3.78 (dd, J=11.7, 2.4 Hz, 2H), 3.49 
(dd, J=14.1, 3 Hz, 2H), 355 (br s, 2H), 3.01 (dd, J=135, 12.3 Hz, 2H), 238 (s, 6H) 

13c NMR 75 MHz (CDCI3) d 138.39, 137.90, 136.98, 129.59, 129.15, 129.09, 

30 128.97, 128.71, 127.22, 12550, 77.63, 77.00, 7623, 75.07, 67.06, 31.86, 21.61 

UV (methanol) l ma x 265 e 800 

Example 53 Table 120 compound 34 

By the method of example 52, diol (Table 101, compound 28) (52.7 mg ) 
35 was alkylated with 3-methoxybenzylchloride (40 uL, 3 eq) to afford sulfide 

diether (Table 120, compound 32) (41.8 mg, 52%). This material was treated with 
OXONE (80 mg) in acetone (4 mL) water (1.5 mL) and sodium bicarbonate (109 
mg) for one hour. Excess OXONE was quenched with sodium thiosulfate. After 
concentration under vacuum, the residue was extracted between ethyl acetate 
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and water. The organic layer was dried over sodium sulfate and concentrated to 
afford crude sulfone acetonide (Table 120, compound 33) which was dissolved in 
methanol (1.5 mL) and water (02 ml) followed by trifluoroacetic acid (2.5 mL). 
After stirring for 1 h, solvents were removed under vacuum and the residue 
5 chromatographed on silica with 5% ethyl acetate in methylene chloride to afford 
sulfone diol (Table 120, compound 34) (30 mg, 73%) as an oil which recrystallized 
from methanol as a white solid, mp 153-154°C. 

lH NMR 300 MHz (CDCI3) d 732-7.20 (m, 8H), 7.09 (br s, 2H), 7.04-6.95 (m, 
6H), 6.88 (dd, J=8.1, 1.8 Hz, 2H), 4.98 (d, J-11.7 Hz, 2H), 4.80 (d, J=11.7, 2H), 3.96 (s, 
10 2H), 3.82 (s, 6H), 3.78 (dd, J=11.7, 2.7 Hz, 2H), 3.62 (dd, J=14.4, 3 Hz, 2H), 339 (s, 
2H), 3.03 (dd, J=13.8, 123 Hz, 2H) 

13C NMR (CDCB) (75 MHz) 160.28, 139.91, 137.10, 129.92, 129.83, 12935, 
127.47, 12034, 114.27, 113.49, 77.84, 77.42, 77.13, 75.27, 6736, 55.72, 32.12 

UV (methanol) l max 273.8 e 3600 

15 

Example Table 120 compound 26 

Sodium Hydride (360 mg, 60% in oil) was washed 3X with hexane (10 mL) 
and suspended in THF (3 mL) and DMSO (0.5 mL). Then a solution of diol 
(Table 101, compound 28) (204 mg, 0.51 mmol) in THF (2 mL) was added slowly. 

20 After 10 minutes, 2-fluoropyridine (202 mg, 2 mmol) in THF (2 mL) was added. 
The reaction stirred overnight. Upon quenching into water (100 mL) with 
vigorous stirring, a precipitate formed which was collected by filtration. The 
solid was extracted with methylene chloride, dried over magnesium sulfate and 
concentrated to an oil (147 mg). Trituration with methanol gave sulfide diether 

25 (Table 120, compound 26)( 108 mg) as a solid, mp. 193-199°C. 

Examplp 55 Table 120 compound 27 

Sulfide (Table 120, compound 26) (108 mg) in acetone (20 mL) and 
methylene chloride (1 mL) was treated with solid sodium bicarbonate (328 mg) 

30 followed by a solution of Oxone (241 mg) in water (4 mL). When the reaction 
was complete (TLC) the excess Oxone was quenched with sodium thiosulfate 
solution. Acetone was removed under vacuum and the residue extracted 
between ethyl acetate and water. Trituration of the residue with methanol gave 
sulfone acetonide (Table 120, compound 27) (97 mg). 

35 lH NMR 500 MHz (CDCI3) d 8.25 (dm, J=5 Hz, 2H), 7.66 (td, J=10.5, 2 Hz, 

2H), 7.4-735 (m, 8 H), 7.29 (m, 2 H), 6.97 (ddd, J=6.5, 6.0, 1 Hz, 2 H), 6.91 (d, J=7.5 
Hz, 4H)> 635 (s, 2H), 4.20 (s, 2H), 3.82 (dd, J= 11.5, 2 Hz, 2H), 3.60 (dd, J= 14, 2.5 Hz, 
2H), 3.03 (dd, J=14, 11 Hz, 2H), 1.06 ( s, 6H) 

HMQC/HMBC8 NMR 125 MHz (CDCI3) d 163.13, 146.90, 139.46, 137.08, 
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130.16, 129.96, 129.36, 118.45, 111.63, 10955, 78.50, 72.85, 66.30, 31.46, 26.18, 

Example 56 Table 120 compound 28 

Sulfone acetonide (Table 120, compound 27) (93 mg) was suspended in 
5 methanol (4 mL) and water (1 mL). Complete solution occurred upon addition 
of TFA (7 mL). The reaction was heated at 75° for 6 h then concentrated to 
remove reagents and retreated with methanol (2 mL), water (1 mL) and TFA (7 
mL) for 4 hrs at 75°. After removal of reagents under vacuum, the residue was 
extracted between ethyl acetate and sodium bicarbonate solution, dried over 
10 magnesium sulfate and concentrated to give sulfone diol (Table 120, compound 
28) (73 mg) 

lH NMR 500 MHz (CDCI3) d 8.17 (dm, J=5 Hz, 2H), 7.75 (td, J=9, 2 Hz, 2H), 
7.33-7.21 (m, 10 H), 7.06 (m, 4 H), 5.69 (s, 2H), 4.10 ( br s, 2H), 3.90 (dd, J= 11, 3 Hz, 
2H), 3.79 (s, 2H), 3.60 (dd, J= 14, 3 Hz, 2H), 3.07 (dd, J=14, 11.5 Hz, 2H) 
15 **HMQC/HMBC8 NMR 125 MHz (CDCI3) d 163.13*, 146.54, 140.41, 

137.46*, 137.08*, 129.8, 12935, 127.56, 118.91, 112.62, 75.03, 73.88, 68.67, 31.48 

Example 57 3-benzyioxybenzylbromide 

A solution of 3-benzyloxybenzyl alcohol (9.54 g) in methylene chloride (40 
20 ml) with TMSBr (2.5 eq, 13 mL) was heated at reflux for 1 hr. After cooling, the 
reaction was concentrated and then reconcentrated 2 X with methylene chloride 
(40 ml). The residue was chromatographed on silica gel eluting first with hexane 
followed by 10% methylene chloride in hexane to afford 3-benzyloxybenzyl 
bromide which solidifies on cooling . 5.75 g m.p. 38-40°. 

25 

1H NMR 500 MHz (CDC13) d 7.43-7.3 (m, 5H), 7.22 (t, J=8.1 Hz, 1H), 7.0-6.9 (m, 
2H), 6.88 (ddd, J=8.1, 2.4, 0.6 Hz), 5.021 (s, 2H), 4.417 (s, 2H) 

■ 

Example 58 Table 120 compound 38 

30 Sodium Hydride (120 mg, 60% in oil) was added to a solution of diol 

(Table 101, compound 28) (200 mg, 05 mmol) in THF (4 mL) and DMSO (1 mL). 
After gas evolution stopped, 3-benzyloxybenzyl bromide (414 mg) in THF (2 mL) 
was added. The reaction was stirred for 72 h, then quenched with 5% citric acid 
and extracted with methylene chloride. Chromatography on silica gel with 50% 

35 hexane/methylene chloride followed by 100% methylene chloride afforded 
(Table 120, compound 38) ( 252 mg) as an oil. 

lH NMR 500 MHz (CDCI3) d 7.44 (d, J=75 Hz, 4H), 7.36 (dd, J=8, 6.5 Hz, 

4H), 733-7.25 (m, 4H), 7.2-7.1 (m, 6H), 7.04 (br s, 2H), 6.97 (d, J=7.5 Hz, 2H), 6.96- 

£60 
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6.90 (m, 4H), 5.09 (s, 4H), 4.93 (d, J=113 Hz, 2H), 4.49 (d, J=12 Hz, 2H), 4.26 (s, 2H), 
4.04 (d, J=3 Hz, 2H), 3.43 (td, J= 8, 2.5 Hz, 2H), 2.83 (d, J= 7.5 Hz, 2H), 137 (s, 6H) 

HMQC/HMBC8 (500 MHz) 15934, 140.92, 139.70, 137.29, 129.67, 12936, 
128.81, 12837, 128.18, 127.71, 126.61, 120.40, 114.42, 114.18, 109.0, 79.40, 75.41, 74.08, 
5 70.10, 47.49, 41.03, 26.96 



Example 59 Table 120 compound 39 

To a solution of sulfide (Table 120, compound 38)(252 mg) in acetone (25 
mL) was added sodium bicarbonate (534 mg) followed by a solution of Oxone 
10 (391 mg) in water (9 mL). After stirring overnight, sodium thiosulfate (80 mg) 
was added. Acetone was removed under vacuum. The residue was extracted 
between ethyl acetate and water, dried over magnesium sulfate and concentrated 
to give sulfone acetonide (Table 120, compound 39) (269 mg). 

lH NMR 500 MHz (CDCI3) d 7.42 ( d, J=73 Hz, 4 H), 7.34-7.22 (m, 8 H), 7.15 
15 (m, 8 H), 6.99 ( d, J=7.0 Hz, 2 H), 6.95 (dd, J=8, 2 Hz, 2H), 6.84 (m 4H), 5.09 (s, 2H), 
4.91 ( d, J=13 Hz, 2H), 4.70 ( d, J=123 Hz, 2H), 4.06 (s, 2 H), 4.01 (s, 2H), 331 (dd, J= 
14, 2.5 Hz, 2H), 3:47 (dd, J= 113, 2.5 Hz, 2H), 2.98 (dd, J=14, 11.5 Hz, 2H), 131 ( s, 
6H) 

HMQC/HMBC8 NMR 125 MHz (CDCI3) d 115932, 139.47, 1372, 137.08, 
129.98, 129.89, 129.17, 128.81, 128.27, 127.73, 127.28, 120.52, 115.11, 11421, 108.50, 
79.97, 74.05, 7138, 70.87, 70.25, 31.72, 26.83 



Example 60 Table 120 compound 40 

Acetonide (Table 120, compound 39) (269 mg) was dissolved in a 
5 minimum amount of methylene chloride (1 mL) then diluted in methanol (10 
mL) and water (13 mL) followed by TFA (13 mL). A portion was 
chromatographed on silica gel (3% ethyl acetate in methylene chloride) to afford 
diol sulfone (Table 120, compound 40) (47 mg) as an oil. UV (methanol) l max 
273.8 e 3600 

0 lH NMR 300 MHz (CDCI3) d 7.45-6.9 (m, 28 H), 5.10 (s, 4H) 4.99 ( d, J-11.7 

Hz, 2H), 4.78 ( d, J=11.7 Hz, 2H), 3.95 (s, 2H), 3.78 (dd, J= 12, 33 Hz, 2H), 3.63 (dd, J= 
14.1, 3 Hz, 2H), 3.55 (s, 2 H), 3.03 (dd, J=14.1, 11.7 Hz, 2H) 

Example 61 Table 120 compound 41 
5 Diol sulfone ((Table 120, compound 40)(37 mg) in THF (3 mL) was diluted 

with methanol (10 mL) and hydrochloric acid (1 N, 1 mL). Catalyst (10% Pd/C, 
20 mg) was added. The reaction flask was evacuated and filled 3 X with 
hydrogen gas at balloon pressure and then stirred for 1 h. After filtering through 
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celite, the mixture was chromatographed on silica gel eluting with 5% methanol 
in methylene chloride to afford the bis phenol (Table 120, compound 41) (26.8 

mg) as an oil. 

UV (methanol) l max 276.8 e 2600 
5 *H NMR 500 MHz (CDCI3) d 73-7.2 (m, 10 H), 6.97 ( d, J=7-5 Hz, 2 H), 6.82 

(dd, 1=85, 2 Hz, 2H), 4.92 ( d, J=ll Hz, 2H), 4.82 ( d, J=ll Hz, 2H), 3.97 (s, 2H), 359 
(s, 2 H), 3.80 (dd, J= 12, 3 Hz, 2H), 3.42 (dd, J= 14, 2 Hz, 2H), 2.91 (dd, J=135, 115 Hz, 
2H) 

HMQC/HMBC8 NMR 125 MHz (CDCI3) d 157.51, 139.93, 137.09, 12939, 
10 129.50, 128.99, 127.05, 119.70, 115.51, 114.80, 76.62, 76.40, 74.24, 6730, 31.60 

Example 62 Table 120 compound 42 

Sodium hydride (1.16g, 60% in oil) was added to a solution of diol (Table 

101, compound 28) (l.Olg) in THF (20 mL) and DMSO (5 mL). After 30 min, a 
15 solution of m-nitrobenzyl bromide (1.626g ) in THF (5 mL) was added and 

allowed to stir for 60 h. The reaction was carefully quenched into 5% citric acid, 

concentrated to remove THF and extracted with methylene chloride. 

Chromatography on silica with methylene chloride gave diether (Table 120, 

compound 42) (1.18 g ) as a foam. 
20 *H NMR 300 MHz (CDCI3) d 8.26 (s, 2H), 8.19 (d, J=8.1 Hz, 2H), 7.70 (d, 

J=7.5 Hz, 2H), 756 (t, J=7.8 Hz, 2H), 7.29-7.20 (m, 6H), 7.03 (d, J=6.6 Hz, 4H), 5.05 (d, 

J=12.6 Hz, 2H), 457 (d, J=12.9, 2H), 4.30 (s, 2H), 4.13 ( d, J=3 Hz, 2H), 3.49 (ddd, 

J=9.6, 7.2, 3 Hz, 2H), 3.01-2.85 (m, 4H), 1.35 (s, 6H) 

25 Example 63 Table 120 compounds 44 and 45 

By the method of example 59, sulfide (Table 120, compound 42) (1.18g) 
was oxidized with Oxone (2.16g) to afford sulfone (Table 120, compound 43) 
(1.2g) which was directly treated with TFA/ water/ methanol to afford, after 
chromatography on silica gel with 5% ethyl acetate/ methylene chloride, sulfone 

30 diol (Table 120, compound 45) (0.795 g) as a solid, mp 213-213.4°. *H NMR 500 
MHz (CDCI3) d 8313 (s, 2H), 8.21 (d, J=85 Hz, 2H), 7.88 (d, J=7 Hz, 2H), 7.61 (t, J=8 
Hz, 2H), 731-7.22 (m, 6H), 7.09 (d, J=7 Hz, 4H), 5.07 (d, J=125 Hz, 2H), 5.01 (d, 
J=125, 2H), 4.01 (s, 2H), 3.79 (dd, J=12, 3 Hz, 2H), 3.67 (dd, J=145, 3 Hz, 2H), 3.65 (s, 
2H), 3.04 (dd, J=14.5, 12 Hz, 2H), 2.62 (s, 2H) 

35 HMQC (CDC13) 133.71, 129.76, 12951, 129.27, 127.48, 122.91,122.59, 77.85, 

76.11, 74.12, 67.41, 32.12 

UV (methanol) lambda 262.6 epsilon 15400 

Further elution with 1% methanol, 10% ethyl acetate /methylene 

chloride, gave the corresponding sulfoxide (Table 120, compound 44) (0.11 g) 

A 0 2 
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lH NMR 500 MHz (CDCI3) d 830 (s, 1H), 8.18 (d, J=73 Hz, 1H), 8.15 (d, J=9 
Hz, 1H), a06 (s, 1H), 7.86 (d, J=8 Hz, 1H), 734 (t, J=8 Hz, 1H), 7.50 (t, J=7 Hz, 2H), 
732-7.20 (m, 6H), 7.19 (d, J=7.5 Hz, 2H), 706 (d, J=73 Hz, 2H), 523 (d, J=ll Hz, 1H), 
4.94 (d, J=12, 1H), 4.84 (d, J=123 Hz, 1H), 4.66 (d, J=123 Hz, 1H), 429 (s, 1H), 4.07 (s, 
5 1H), 3.85 (dd, J-11.5, 3.5 Hz, 1H), 3.74-3.67 (m, 2H), 3.63 (dd, J=14.5, 7 Hz, 1H), 3.62 
(dd, J=13, 3 Hz, 1H), 3.41 (dd, J=8.5, 73 Hz, 1H), 3.15 (dd, J=14, 8 Hz, 1H), 2.93 (dd, 
J=13, 12 Hz, 1H), 236 (d, J=25 Hz, 1H), 2.73 (d, J=5 Hz, 1H) 

HMQC/HMBC (CDC13) 14839, 140.60, 137.63, 134.09, 133.41, 129.77, 129.45, 
129.42. 12927, 127.50, 127.41, 123.05, 122.64, 12230, 83.5, 78.83, 7725, 74.02, 73.90, 
10 6527, 59.56, 37.06, 36.83 

Examplp fA Table 120 compound 46 

Sulfone (Table 120, compound 45) (0.795 g) in THF (9 mL), methanol (73 
mL) and IN HC1 (43 mL) with 10% Pd/C (110 mg) was stirred under H2 at 
15 atmospheric pressure for 6 h with periodic replacement of the H2 atmosphere. 
After filtration through celite, the solvents were removed under vacuum and 
the residue extracted between NaHCCfc solution and ethyl acetate to afford bis 
aniline sulfone (Table 120, compound 46) (0.692 g) as a foam. 

20 Examplp ffii Table 120 compound 47 

To the free base (Table 120, compound 46) in ethyl acetate (15 mL) was 
added slowly with swirling a solution of methanesulfonic acid (022g, 2 eq) in 
ethyl acetate (10 mL). The thick precipitate was broken up with more ethyl 
acetate and then collected by filtration. The hygroscopic solid was dissolved in 

25 deionized water and lyophilized to afford the bis methanes ulfonate salt 
tetrahydrate (Table 120, compound 47) as a fluffy solid (0.7685) 

*H NMR 500 MHz (DMSO) d 7.52 (t, J=73 Hz, 2H), 7.44 (d, J=8 Hz, 2H), 
735-7.2 (m, 12H), 7.11 (d, J=73 Hz, 2H). 4.93 (d, J=123 Hz, 2H), 438 (d, J= 122, 2H), 
3.67 (dd, J= 112, 3.4 Hz, 2H), 339 (dd, J= 13.6, 29 Hz, 2H), 2.99 (dd, J= 13.7, 11.8 Hz, 

30 2H), 235 (s, 6H) 

E\amplf 66 Table 120 compound 35 

By the method of example 62, diol (Table 101, compound 28) (0206 g) was 
alkylated with 3-bromobenzyl bromide (0.38g) to afford after chromatography on 
35 silica gel during with 50% hexane /methylene chloride the sulfide ((Table 120, 
compound 35) (0.262 g) as an oil. 

!H NMR 500 MHz (CDCI3) d 7346 (s, 2H), 7.45 (br d, J=8 Hz, 2 H), 732-7.17 
(m, 10 H), 6.98 (br d, J=7.0 Hz, 4 H), 4.92 ( d, J=13 Hz, 2H), 4.48 ( d, J=12 Hz, 2H), 
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WO 96/14314 



PCI7US9S/14603 



4.24 (s,2H), 4.05 (d, J=3 Hz, 2H), 3.45 (ddd, J= 9.5, 7, 25 Hz, 2H), 2.87 (m, 4H), 1.36 
(s,6H) 

HMQC NMR 125 MHz (CDCI3) d 130.82, 130.66, 129.25, 128.73, 126.73, 
126.19, 79.10, 75.64, 7338, 47.16, 40.78, 27.03 
5 Example 67 Table 120 compound 36 

Oxidation of sulfide (Table 120, compound 35) (0.262 g) with Oxone (0.435 
g) by the method of example 59 gave sulfone (Table 120, compound 36) (0.25 g) as 
a foam. 

lH NMR 500 MHz (CDCI3) d 7.573 (s, 2H), 731 (br d, 1=7.5 Hz, 2 H), 7.42 (br 
10 d, J=7.5 Hz, 2 H), 7.32-7.20 (m, 8 H), 6.95 (br d, J=7.0 Hz, 4 H), 4.91 ( d, J=125 Hz, 
2H), 4.76 ( d, J=11.7 Hz, 2H), 4.08 ( s, 2 H), 4.01 (s, 2H), 359 (dd, J= 13.5, 2.5 Hz, 2H), 

331 (dd, J= 115, 3 Hz, 2H), 1.35 ( s, 6H) 

HMQC/HMBC8 NMR 125 MHz (CDCI3) d 140.15, 136:83, 131.27, 130.95, 

130.45, 129.75, 129.20, 127.42, 126.60, 10858, 79.76, 7339, 71.22, 71.03, 31.73, 26.83, 

15 

Example, 68 Table 120 compound 37 

Deprotection of sulfone (Table 120, compound 36) (44.6 mg) in methanol 
(2 mL), water (0.2 mL) with TFA (3 mL) gave a solid which crystallized from the 
reaction mixture. Recrystallization from methanol afforded sulfone diol (Table 
20 120, compound 37) (27.2 mg) m.p. 204-206° C. UV (methanol) lmax 2595 e 835 

lH NMR 300 MHz (CDCI3) d 7.601 (s, 2H), 7.48 (br d, J=7.8 Hz, 2 H), 738 (br 
d, J=75 Hz, 2 H), 7.33-7.20 (m, 8 H), 7.06 (br d, J=6.6 Hz, 4 H), 5.05 ( d, J=ll-7 Hz, 
2H), 4.76 ( d, J=11.7 Hz, 2H), 3.% ( s, 2 H), 3.76 (dd, J= 11.7, 3 Hz, 2H), 3.66 (dd, J= 
14.1, 3 Hz, 2H), 358 ( s, 2H), 3.01 ( dd, J= 133, 11.7 Hz, 2H), 2.45 (br s, 2H) 

25 

Example 69 Table 108 compound 16 

By the methods of examples 7, and 8 using the diol (Table 101, compound 
29), the sulfide diol (Table 108, compound 16) was prepared. 

30 Example 70 Table 108 compound 17 

Oxidation of sulfide diol (Table 108, compound 16) by the method of 
example 9 gave sulfoxide (Table 108 compound 17) after chromatography. 

Example 71 Table 108 compound 18 

35 Oxidation of sulfide diol (Table 108, compound 16) by the method of 

example 9 gave sulphone (Table 108 compound 18). 

Example 72 Table 108 compound 21 

£6</ 
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By the methods of examples 7, 37 and 38 using the diol (Table 101, 
compound 30), the sulphone diol (Table 108, compound 21) was prepared. 

Example 73 Table 108 compound 27 
5 Starting from D-mannitol, by the methods of examples 1, 2, 3, 4, 5, 7, 37 

and 38, the sulphone diol, (Table 108, compound 27 ) was prepared. It was 
identical by m.p., TLC, NMR and UV to (Table 108, compound 5). 



Example 74 (Parti) 

10 Sodium sulfide (292 g) was dissolved in H2O (250 mL) in a 2-neck 2 1 

round bottom flask with magnetic stirring. To this solution, ethanol (250 mL) 
was added and heated to reflux. 1,6 ditosyl 2,5 diacetyl 3,4 isopropylidene L- 
mannitol (example 1) (250 g) dissolved in THF was aidded slowly to the sodium 
sulfide solution using an addition funnel over 1 to 2 hours. After checking the 

15 reaction by tic (ethyl acetate : methylene chloride = 1:4, or methanol: methylene 
chloride = 1:99), the reaction mixture was concentrated. The residue was taken 
up in 10% ethyl acetate in methylene chloride, then filtered through celite 
(about 1 cm) using a 600 mL sintered glass filter, and concentrated by rotary 
evaporation. This procedure was repeated twice to remove the white solid 

20 completely. The residue was dissolved in methylene chloride (50 - 100 mL) and 
chroma tographed on silica gel. 



Flash column chromatography ( 0.24 mol scale) 

25 silica gel; 21 loaded with CH2CI2 
fractions; 500 ml each 
solvent; 5 % EtOAc in CH2CI2, 2 1 

10 % EtOAc in CH2CI2, 4 1 F1-F8 

15 % EtOAc in CH2CI2, 2 1 F9-F12 

30 20 % EtOAc in CH2CI2, 6 1 F13-23 

Thiepane diol (Table 101, compound 1) eluted as fractions 8-23, 31 g (59 % yield). 

Example 74 (Part 2) 

35 Diol (Table 101, compound 1) (20 g) was dissolved in toluene (2 1) in a 2- 

neck or 3-neck 3 1 round bottom flask with mechanical stirring and a distillation 
head, and heated to distill off toluene (about 50 to 100 mL)* 1 . To this hot 
solution was added benzaldehyde followed immediately by finely ground 

Al(tBuO)3 *2 . xhe reaction mixture was stirred for 7 min (with toluene 

JlOS' 
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distilling from the reaction), then cooled in an ice bath. The reaction mixture 
was filtered through oelite (about 1 cm) using a 600 mL sintered glass filter, and 
washed with methylene chloride (200 mL). The filtrate was concentrated by 
rotary evaporation. The crude mixture was dissolved in methylene chloride 
5 and chromatographed on silica gel. 



10 



*1 The first 5 to 10 ml of toluene may be cloudy. 

*2 Al(tBuO)3 needs to be ground into a fine powder with mortar and pestle in a 
glove bag with argon atmosphere. 



Flash column chromatography *3 ( 130 mmol scale ) 
silica gel; 2 1 ( dry volume ) 
fractions; 500 ml each 

solvent; CH2CI2, 6 1 Fl-3 
15 5 % EtOAc in CH2CI2, 8 1 F4-18 

20%EtOAcinCH2Cl2,61 F19-29 

Enone (Table 101, compound 13) contaminated with benzyl alcohol, 
eluted as fractions F9-F14 (14.2 g; including benzyl alcohol). Pure enone (Table 
20 101, compound 13) eluted as fractions F15-F20. After concentration, the residue 
was recrystallized with hexane to obtain a white solid. This solid (5.84 g) and the 
impure fractions F9-F14 were used without further purification for the next step. 

*3 130 mmol or less seems to be a reasonable scale for purification Loading 
25 larger amounts makes the flow rate slow because of impurities clogging the 
silica gel column. 

Example 74 (Part 3) 

To a solution of nickel acetyl acetonate (38.6 g) in methylene chloride (200 

30 mL) in a 3-neck 3 1 round bottom flask with thermometer and mechanical 

stirring, was added enone (Table 101, compound 13) (23 g) dissolved in 

methylene chloride (100 mL). The remainder of the methylene chloride (700 

mL) and ethanol* 1 (1 1) were added to the reaction mixture, then cooled to 0 C. 

Sodium borohydride as a solid was added to the reaction mixture in small 

35 aliquots* 2 while maintaining the temperature at 0 C. After the addition was 

complete, the reaction mixture was stirred for 15 min to 1 hr at 0 C. More 

sodium borohydride was added, if necessary, as indicated by TLC (ethyl acetate 

rmethylene chloride = 1:9). The reaction was quenched with 5% citric acid 

solution (500 mL) and celite (about 50 g). The reaction mixture was stirred for 10 

<2oG 
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miit, then allowed to stand for 1 hr. The reaction mixture was filtered through 
celite (about 5 cm in a 2 1 sintered glass filter funnel) to remove the black solids, 
and washed with water, ethyl acetate, and methylene chloride (500 mL each). 
The organic layers were washed with 5% citric acid solution, then water. The 
combined aqueous layers were back extracted with methylene chloride. The 
combined organic layers were dried over sodium sulfate and concentrated by 
rotary evaporation. The brown residue was used directly in the next step. 

*1 using ethanol already cooled to - 20 C in freezer makes adjustment of 
temperature easier. 

*2 add one tenth of sodium borohydride every 5min. 

Example 74 (Part 4) 

Diol (Table 101, compound 14) (crude mixture) was dissolved in toluene 
(2 1) in a 2-neck or 3-neck 3 1 round bottom flask with mechanical stirring, and 
heated to distill off toluene, (about 50 to 100 mL)* 1 . To this hot solution was 
added benzaldehyde followed immediately by finely ground Al(tBuO)3 * 2 . The 
reaction mixture was stirred for 7 min (with toluene distilling from the 
reaction), then cooled in an ice bath. The reaction mixture was filtered through 
celite (using 1 inch of celite in a 600 mL sintered glass filter), and the filtrate was 
concentrated. The crude mixture was dissolved in methylene chloride and 
chromatographed on silica gel 

* 1 first 5 to 10 mi toluene may be cloudy. 

*2 Al(tBuO)3 needs to be ground into a fine powder with mortar and pestle. 
Flash column chromatography «3 

silica gel; 2 1, loaded with 50 % hexane CH2CI2 

fractions; 500 ml each 

solvent; CH2CI2, 6 1 Fl-12 

3 % EtOAc in CH2CI2, 2 1 F13-16 

5 % EtOAc in CH2CI2, 2 1 F17-19 

7.5 % EtOAc in CH2CI2, 2 1 F20-23 

10 % EtOAc in CH2CI2, 4 1 F24-30 
Enone (Table 101, compound 25) eluted in fractions F17-F26. After 
concentration of these combined fractions, the residue (6.77 g.) was recrystallized 
with hexane to obtain a white solid. 

*3 110 mmol or less seems to be a reasonable scale for purification. Loading 
larger amounts makes the flow rate slow because of impurities clogging the 



4 
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silica gel column. 

Example 74 (Parts) 

To nickel acetyl acetonate (27 g) dissolved in methylene chloride (100-200 

5 ml) in a 3-neck round bottom flask with thermometer and mechanical stirring, 
is added enone (Table 101, compound 25) (21 g) dissolved in methylene chloride 
(100 mL). The remainder of the methylene chloride (700 mL) and ethanol* 1 ^ L) 
are added to the reaction mixture, then cooled to 0 C. Sodium borohydride is 
added to the reaction mixture in small aliquots* 2 while maintaining the 

10 temperature at 0 C. After the addition is complete, the reaction mixture is 

stirred for 15 min to 1 hr at 0 C More sodium borohydride is added as necessary 
as indicated by TLC (ethyl acetate : methylene chloride = 1:9)* 3 . The reaction is 
quenched with 5% citric acid solution (500 mL) and celite (20 to 50 g). The 
reaction mixture is stirred for 10 min, then allowed to stand for 1 hr before being 

15 filtered through celite (300 to 400 g) using a 2 1 sintered glass filter to remove the 
black solids, and washed with water, ethyl acetate and methylene chloride (500 
mL each). The organic layers are washed with 5% citric acid solution, then 
water. The combined aqueous layers are back extracted with methylene chloride. 
The combined organic layers are dried over sodium sulfate and concentrated. 

20 The residue is a mixture of diol diastereomers separable by silica gel 
chromatography. 

*1 using ethanol already cooled to - 20 C in freezer makes adjustment of 
temperature easier. 
25 *2 add one tenth of sodium borohydride every 5 min. 

*3 Rf of the intermediate reduction products (B/C), which are ketoalcohols 
(Table 101, compound 31) and (Table 101, compound 32), is the same as that of 
the starting material. The color of the stain on the tic plate is slightly different. 

30 Flash column f hrpmatngraphv (for about 0.06 mol, 20 g scale) 
silica gel; 2 1, loaded CH2CI2 

fractions; 500 ml each 

solvent; 2.0 % EtOAc in CH2CI2, 2 1 

2.5 % EtOAc in CH2CI2, 2 1 Fl-2 

35 3.0 % EtOAc in CH2CI2, 2 1 F3-6 

3.5 % EtOAc in CH2CI2, 2 1 F7-9 

4.0 % EtOAc in CH2CI2, 21 F10-13 

4.5 % EtOAc in CH2CI2, 2 1 F14-16 

6.0 % EtOAc in CH2CI2, 2 1 F17-20 

40 10 % EtOAc in CH2CI2, 2 1 F21-24 
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15 % EtOAc in CH2Q2, 2 1 F25-28 

20 % EtOAc in CH2Q2, 2 1 F29-31 

20 % EtOAc 2% MeOH in CH2CI2, 2 1 F32-35 

20 % EtOAc 4% MeOH in CH2CI2, 2 1 F36- 

A: Diol (Table 101, compound 28) Rf 0.6 Fractions 12-20, -40% 

B/C: ketoalcohols Rf 0.73 (Table 101, compound 31) and (Table 101, compound 
32) 

D: unidentified Rf 0.52, fractions. 26-28 

E: Diol (Table 101, compound 30) Rf 0.44, fractions 30-33, -21% 
F: Diol (Table 101, compound 29) Rf 031, fractions 35-37 
G: unidentified Rf 0.13, fractions 40 

Examplp 75 

To a solution of diol (Table 101, compound 30) (0.2 g) in THF (10 
mL)/DMSO (5 mL) is added sodium hydride (0.2g, 60% in oU). After gas 
evolution subsides, a solution of m-nitrobenzylbromide (0.108 g) in THF (2 mLO 
is added. After 30 min, a solution of citric add (5 mL, 5% in water) is added. After 
extraction with methylene chloride, the product is chroma tographed on silica 
with methylene chloride followed by 5% ethyl acetate / methylene chloride. The 
monoalkylation product (121 mg) (Scheme 8, structure 40 R=m-nitrobenzyl) 
Rf=039 (5% ethyl acetate /methylene chloride) was obtained . 

Part 2: The monoalcohol (Scheme 8, structure 40 R=m-nitrobenzyl) (121 mg) in 
acetone (15 ml) was treated with sodium bicarbonate (039 g) and a solution of 
Oxone (0.29 g) in water (2mL). After 2 hr, a solution of sodium thiosulfate (O.lg 
in 1 mL water) was added. After concentration to remove acetone, the residue 
was extracted into methylene chloride to afford sulfone alcohol (Scheme 8, 
structure 41 R=m-nitrobenzyl) (97 mg) as a white solid. 

Part 3: To a solution of sulfone (Scheme 8, structure 41 R=m-nitrobenzyl) (94 
mg) in methylene chloride (3 ml) /triethylamine (03 mL) was added a solution 
of methanesulfonyl chloride (38 uL) in methylene chloride (1 mL). A second 
portion was added after 30 min. The reaction was concentrated to remove 
volatiles and extracted between methylene chloride and water to afford the vinyl 
sulfone (Scheme 8, structure 42 R=m-nitrobenzyl) (90 mg) as an oil. Rf 0.68 (5% 
ethyl acetate/methylene chloride). 



Part 4: To a solution of vinyl sulfone (Scheme 8, structure 42 R=m-nitrobenzyl) 
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(89 mg) in ethanol (2 mL) was added benzyl amine (90 mg). The mixture was 
concentrated under vacuum and redissolved in ethanol (2 mL). After stirring for 
72 h, an additional portion of benzyl amine (90 mg) was added and stirred for an 
additional 24 hrs. The mixture was concentrated under vacuum and 
chroma to graphed on silica gel with hexane followed by 20% ethyl acetate in 
hexane to provide the amine (Scheme 17, structure 205 R=m-nitrobenzyl) as an 
oil (69.6 mg). 

1H-NMR (CDCL3) d 8.4-7.0 (19 H), £18 (d, J=12.8 Hz, 1H), 4.979 (t, J=8.8 Hz, 1H), 
454 (d, J=12.9 Hz), A24 (dd, J=9.1, 1.1 Hz), 1H), 4.01 (dd, J=2.9, 1.1 Hz, 1H), 3.76 (dd, 
J=13.9, 3.3 Hz, 1H), 3.68 (m, 2H), 353 (d, J=13.9 Hz, 1H), 3.42 (dt, J=11.7, 33, 33, 
1H), 325 (dd, J=13.9, 102 Hz, 1H), 3.10 (d, J=8.4 Hz, 1H), 2.75 (dd, J=13.6, 12.4 Hz, 
1H). 

Part 5: The acetonide (Table 108 compound 30) (69.6 mg) in 95% TFA/water (10 
mL) was heated to 85°C Additional water (1 mL) was then added. Heating was 
continued for 2 hr then water (2 mL) was added. After cooling, the mixture was 
concentrated under vacuum to remove solvents and evaportated twice from 
methanol. The residue was dissolved in methylene chloride and treated with 
IN NaOH The organic layer was dried over magnesium sulfate, filtered and 
concentrated to afford the diol (Table 108 compound 31) (45 mg) as an oil. 
iH-NMR (CDCI3) d 8.4-7.0 (19 H), 5.15 (d, J=12 Hz, 1H), 4.78 (d, J=12.5 Hz), 4.012 
(ddd, J=ll, 5.5, 3 Hz, 1H), 3.992 (br s, 1H), 3.90 (d, J=135 Hz, 1H), 3.83 (t, J=9 Hz, 
1H), 3.806 (dd, J=14.5, 3.1 Hz, 1H), 3.64 (dd, J= 14, 35 Hz, 1H), 3.621 (d, J=85 Hz, 
1H), 3.48 (d, J=135 Hz, 1H), 3.47 (m, 1H), 3.13 (dd, J= 14, 85 Hz, 1H), 3.056 (dd, 
J=15, 11 Hz, 1H), 3.023 (dd, 1=9, 55 Hz, 1H). 

13C-NMR (CDCI3) d 78.04, 76.64, 7433,7356, 66.96, 6537, 58.90, 52.90, 31.65, 31.04. 

Example 76 Table 108 compounds 32, 33, 34 

To a solution of diol (Table 101 compound 30) (0.2 g) in THF (10 mL) and 
DMSO (1 mL) was added sodium hydride (0.2 g, 60% in oil). After 10 min, benzyl 
bromide ( 86 mg) was added. After 30 min, a solution of citric acid (5 mL, 5% in 
water) was added. After concentration to remove THF, the residue was extracted 
into methylene chloride. The crude product was chromatographed on silica gel 
with methylene chloride followed by 6% ethyl acetate in methylene chlorideto 
afford the desired monoalkylation product (64 mg) (Table 108 compound 32). 



Part 2: The monoalcohol (Table 108 compound 32) (64 mg) in acetone (8 mL) was 
treated with sodium bicarbonate (0.19 g) and a solution of Oxone (0.15 g) in water 
(1 mL) overnight. Sodium thiosulfate (0.15 g) in water was added. After 
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concentration to remove acetone , the residue was extracted into methylene 
chloride to afford sulfone alcohol (Table 108 compound 33) (63 mg). 

Part 3: To a solution of the sulfone alcohol (Table 108 compound 33) (63 mg) in 
methylene chloride (2 mL) and triethylamine (0.2 mL) was added a solution of 
methanesulfonyl chloride (28 uL) in methylene chloride (0.5 mL). After 5 min, a 
second portion of methanesulfonyl chloride was added. After concentration to 
remove excess triethylamine, the residue was extracted between methylene 
chloride and sodium bicarbonate solution Chromatography on silica gel with 
methylene chloride afforded the vinyl sulfone (Scheme 8, structure 42 R=benzyl) 
(54 mg) as an oil. 

■ 

Part 4: Vinyl sulfone (Scheme 8, structure 42 R=benzyl) (54 mg) in methanol (2 
mL) was diluted with water (1 mL) to form a cloudy suspension. Trifluoroacetic 
acid (TFA) (3 mL) was added. After gentle heating complete solution occured. 
Additional TFA (2X 1 mL) was added and heating continued until starting 
material was not visible by TLC. After concentration , the residue was 
reevaporated from methanol and maintained under vacuum overnight to 
afford sulfone diol (Scheme 18, structure 207 R=benzyl) (53 mg). 

Part 5: Benzyl amine (93 mg) was added to a solution of sulfone diol (Scheme 18, 
structure 207 R-benzyl) (12.6 mg) in THF (2 ml). This mixture was concentrated 
to remove THF and redissolved in ethanol (3 mL). The solution was heated to 
reflux for 24 hr, then continued at ambient temperature for 72 hr. After 
concentration the mixture was chromatographed on silica gel with methylene 
chloride followed by 3% ethyl acetate in methylene chloride to afford the amino 
diol (Table 108 compound 34) (103 mg) as an oil. 

iH-NMR (CDC13) d 7.6-6.9 (20 H), 5.03 (d, J=11.5 Hz, 1H), 4.771 (d, J=12 Hz), 4.186 
(ddd, J=ll, 6, 3 Hz, 1H), 3.969 ( S/ 1H), 3.968 (d, J=13.5 Hz, 1H), 3.803 (m, 1H), 3.667 
(m, 1H), 3.601 (d, J=13 Hz, 1H), 3.56 (dd> J= 14, 3 Hz, 1H), 3.509 (d, J=8.5 Hz, 1H), 
3.43 (ddd, J= 11, 3.5, 1 Hz, 1H), 3.09 (m, 1H), 3.08 (m, 1H), 3.07 (m, 1H). 
13C-NMR (CDCI3) d 129.53, 129.23, 129.14, 128.66, 12836, 127.7, 79.56, 75.87, 75.13, 
74.28, 67.09, 66.25, 58.94, 53.62, 31.70, 30.43. 

Example 77 Table 108 compound 35 

By the method of Example 76 part 5, sulfone diol (Scheme 18, structure 207 
R=benzyl) (11.1 mg) was treated with 3-phenyl, 1-aminopropane (50 uL) for 36 h 
at reflux. After chromatography the amino diol (Table 108 compound 35) (8.7 
mg) was obtained as a solid. 
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iH-NMR (CD3OD) d 7.6-7.0 (20 H), 4.955 (d, J=ll Hz, 1H), 4.671 (d, J=11.5 Hz), 
3.963 (ddd, J=8.5, 5, 33 Hz, 1H), 3.896 (br s, 1H), 3.75 (dd, J=9, 8.5 Hz, 1H), 3.724 
(ddd, J=113, 4, 1.5 Hz, 1H), 3.642 (dd, J=8, 1 Hz, 1H), 3.415 (dd, J=14.5, 43 Hz, 1H), 
3398 (dd, J=14, 3-5 Hz, 1H), 3.257 (dd, J=14.5, 8 Hz, 1H), 3.019 (dd, J=14, 11.5 Hz, 
5 1H), 2.991 (dd, J=9, 63 Hz, 1H), 2.607 (ddd, J=11.5, 75, 65 Hz, 1H), 253 (dd, J=8, 7.5 
Hz, 2H), 2392 (ddd, J=ll, 9, 7.5 Hz, 1H), 1.630 (p, J=7Hz, 2H). 
13C-NMR (CD3OD) d 142.15, 139.48, 1383, 137.09, 12932, 128.72, 1283, 128.17, 

128.12, 127.72, 126.81, 125.79, 78.15, 77.66, 75.22, 74.49, 67.16, 65.21, 59.35, 48.12, 
33.23, 31.77, 31.41, 30.42. 

10 

Example 78 Table 101 compounds 40, 43, Table 108 compounds 36, 37, 38 

By the method of example 74 part2, thiepane diol (Table 101, compound 1) 
(0.463 g) was treated with 2-fural to afford after chromatography the enone (Table 
101, compound 40) as a solid (0.284 g) mp 139-140 after recrystalization from 
15 ether. 

iH-NMR (CDCI3) d 7.944 (s, 1H), 7.613 (d, J=1.5 Hz, 1H), 7.484 (d J=3.6 Hz, 1H), 
6384 (dd, J=33, 1.5 Hz, 1H), 5.896 (d, J=93 Hz, 1H), 4.444 (m, 1H), 3.876 (dd, J=93, 
2.1 Hz, 1H), 3.216 (dd, J= 153, 43 Hz, 1H), 2895 (d, J=15.3 Hz, 1H), 2704 (br s, 1H). 
13C-NMR (CDCI3) d 145.647, 130.804, 119.046, 112.956, 80332, 77.941, 65.576, 
20 37.163, 26357, 26.405. 

Part 2 By the method of example 74 part 3 to 5 but without purification of 

intermediates, enone (Table 101, compound 40) (0.28 g) was converted to the 

symmetrical diol (Table 101, compound 43) (83.6 mg) as an oil after 

25 chromatography. 

iH-NMR (CDCI3) d 7.317 (d, J =1.8 Hz, 2H), 6.288 (dd, J=2.7, 1.8 Hz, 2H), 6.094 (d 

J=3.0 Hz, 2H), 4.267 (dd, J=5.4, 3.9 Hz, 2H), 4224 (s, 2H), 3.446 (ddd, J=9, 6.9, 3.9 Hz, 

2H), 3.153 (dd, J= 15, 93 Hz, 2H), 2.916 (dd, J=15, 6.6 Hz, 2H), 2.660 (d, J=5.4 Hz, 

2H). 

30 13C-NMR (CDCI3) d 1526, 141.495, 11031, 107.917, 107.206, 76329, 68.00, 43.792, 
31.834, 26.798. 

Part 3: By the method of example 62, diol (Table 101 compound 43) (43.6 mg) was 
alkylated with benzyl bromide to afford after chromatography the sulfide (Table 
35 108 compound 36) (56.2 mg) as an oil. 

iH-NMR (CDCI3) d 7374 (m, 10H) 7.263 (d, J=2.1 Hz, 2H), 6220 (dd, J=3.0, 21 Hz, 
2H), 5.793 (d J=3.0 Hz, 2H), 4.971 (d, J-1L7 Hz, 2H), 4383 (d, J-12 Hz, 2H), 4.367 (s, 
2H), 4.135 (d, J=3 Hz, 2H), 3.485 (ddd, J=9, 6.3, 3.0 Hz, 2H), 2.953 (dd, J= 15, 93 Hz, 
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2H), 2331 (dd, J=15, 63 Hz, 2H). 

13C-NMR (CDCI3) d 153.003, 141265, 138.616, 128316, 127.67, 127323, 110.15, 
108.124, 106349, 78.818, 75.533, 74.397, 44.159, 32.918, 26.850. 



5 Part 4: Hie sulfide (Table 108 compound 36) (47 mg) in methanol (3 mL) was 
treated with a solution of Oxone (51 mg) in water (.4 mL) for 20 minutes. Then 
another portion of Oxone (41 mg) was added. The reaction was stirred for 43 hrs, 
quenched with sodium thiosulfate solution and extracted between water and 
methylene chloride. After concentration the residue was chromatographed on 
10 silica gel eluting with methylene chloride to afford the sulfone (Table 108 
compound 37) ( 24.7 mg) as a solid. m.p. 150-151°. 

iH-NMR (CDCI3) d 7.45-73 (m, 10H) 7.293 (d, J=1.2 Hz, 2H), 6.215 (dd, J^33, 1.2 
Hz, 2H), 5.720 (d, J=33 Hz, 2H), 4.964 (d, J=12 Hz, 2H), 4.780 (d, J=123 Hz, 2H), 
4.162 (s, 4H), 3.622 (dd, J=11.4, 3.0 Hz, 2H), 3.455 (dd, J= 15, 3.0 Hz, 2H), 3.195 (dd, 
15 J=153,11.7Hz,2H). 

13C-NMR (CDCI3) d 150.013, 142367, 137.649, 128.493, 127379, 127.824, 110.429, 
108.859, 108.831, 79.454, 74.437, 71.415, 68.453, 26,669, 24.659. 



Part 5: Sulfone (Table 108 compound 37) (173 mg) suspended in methanol (2 
20 mL) and water (03 mL). TFA (2 mL) added. As the mixture warms, the 
suspension dissolves. After 30 minutes, the solvents were removed under 
vacuum. The residue was reevaporated from methanol to afford the sulfone 
diol (Table 108 compound 38) (17 mg). 

iH-NMR (CDCI3) d 7.5-73 (m, 10H) 7348 (d, J=1.5 Hz, 2H), 6.297 (dd, J=23, 13 
25 Hz, 2H), 5.948 (d, J=3 Hz, 2H), 5.035 (d, J=11.5 Hz, 2H), 4.796 (d, J-113 Hz, 2H), 
4.064 (s, 2H), 3398 (dd, J=12, 33 Hz, 2H), 3.743 (s, 2H), 3.553 (dd, J= 153, 33 Hz, 
2H), 3,226 (dd, J=153, 113 Hz, 2H), 2.757 (br s, 2H). 

Rxamplp 79 Table 125 compound 36 

30 Sodium hydride (200 mg, 5 mmol, 60% in oil) was washed 3X with hexane (5 
mL). Then a solution of diol (Table 101, compound 28) (250 mg, 0.62 mmol) in 
THF (8 mL) and DMSO (03 mL) was added slowly. After 10 min, 4 bromo-2 
methyl-2-butene (216 uL, 1.67 mmol) was added via syringe. After 1 hr, 5% cirtic 
acid solution was added, THF was removed under vacuum and the residue 

35 extracted between water and methylene chloride. After concentration the 

organic layer was chromatographed on silica gel eluting with methanol to afford 

the diether sulfide (Table 125, compound 36) (238 mg) as an oil. 

!H-NMR (CDCI3) d 7.4-7.0 (m, 10H), 5383 (br t, J=6.9 Hz, 2H), 4358 (dd, J-11.7, 6.6 



■w 
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Hz, 2H), 4.173 (s, 2H), 4.056 (dd, J= 11.4, 7.2 Hz, 2H), 3.949 (d, J=2.7 Hz, 2H), 3379 
(ddd, J=9.0, 63, 2.7 Hz, 2H), 2.950 (dd, 1=13.8, 93 Hz, 2H), 2.855 (dd, J=13.8, 63 Hz, 
2H), 1.755 (s, 6H), 1.642 (s, 6H), 1378 (s, 6H). 

13c-NMR(CDCl3) d 139.201, 135.55, 129.05, 128.164, 126.128, 121.7, 107553, 78.889, 
5 74.524, 68.946, 46.727, 40.056, 26.617, 25.682, 18.016. 

Example 80 Table 125 compound 19 

A solution of the diol (Table 101, compound 28) (100 mg) in THF (2 ml) and 
t-Butanol (0.5 mL) was treated with potassium t-butoxide (200 mg) and 2-fluro-5- 
10 methylpyridine (0.4 mL). The mixture was stirred at 55° for 17 h. The mixture 
was partitioned between water and ethyl acetate, the organic layer was washed 
with brine, dried over sodium sulfate and evaporated. The residue was 
triturated with methanol and the precipitate was collected by filtration to afford 
69 mg of solid. 

Example 81 Table 125 compound 20 

A solution of compound 19 (Table 125) (60 mg) in acetone (15 mL) and water 
(5 mL) was treated with sodium bicarbonate (200 mg) and oxone (100 mg). The 
mixture was stirred for 30 min and a solution of oxone (100 mg) in water (5 mL) 
20 was added. The mixure was stirred for an additional 30 min and sodium 
thiosulf ate was added (200 mg). The mixture was diluted with water and 
extracted with methylene chloride. The organic extracts were washed with 
water, dried over magnesium sulfate and evaporated to afford 58 mg of foam. 

25 Example 82 Table 125 compound 21 

A solution of compound 20 (Table 125) (40 mg) in trifluoroacetic acid (5 mL) 
and water (0.1 mL) was stirred for 24 h and then evaporated. The residue was 
crystallized from benzene/hexane (1 mL, 1:1) to afford 18 mg of solid. *H- 
NMR:(CDCl3) d: 8.03 (s,lH); 7.68 (dd,lH); 7.4-7.0 (3m,6H); 531 (s,lH); 3.99 (dd,lH); 

30 3.85 (s,lH); 3.62 (dd,lh); 3.07 (dd,lH); 235 (s,3H). 

Example 83 Table 125 compound 25 

The method of example 80 was applied to the diol (Table 101, compound 28) 
(100 mg) using 4-nitro-3-trifluoromethyifluorobenzene (0.4 mL) as the arylating 
35 agent to obtain 66 mg of a glass after chromatography on silica gel using ethyl 
acetate/hexane/ methylene chloride 1:1:6. 

Example 84 Table 125 compound 26 

The method of example 81 was applied to compound 25 (Table 125) (60 mg) to 
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obtain 50 mg of crude material after chromatography on silica gel using ethyl 
acetate/hexane/methylene chloride 1:1:6. 

Example fig Table 125 compound 27 
5 A solution of compound 26 (Table 125) (45 mg) in trifluoroacetic acid (5 mL) 
and water (0.1 mL) was warmed to 75° and then stirred for 1 h at rt The mixture 
was then evaporated. The residue was triturated with ether to afford 8 mg of 
solid. lH-NMR:(CDa3) d: 8.02 (d,lH); 7.61 (d,lH); 7.4^.9 (3m,6H); 4.84 (s,lH); 
3.92 (s,lH); 3.90 (dd,lH); 3.67 (dd,lh); 2.88 (dd,lH). 

10 

Example 86 Table 125 compound 28 

A solution of compound 27 (Table 125) (100 mg) in ethanol (5 mL) was 
treated with a drop of glacial acetic acid and hydrogenated over Raney nickel 
(0.25 cc) under a hydrogen balloon for 1 h. The catalyst was removed by 
15 filtration, the filtrates were evaporated and the residue chromatographed on 
silica gel using ethyl acetate to afford 88 mg of a crisp foam. lH-NMR(CDCl3) d: 
7.4-6.8 (8m,6H); 4.49 (s,lH); 4.1 (bs,2h); 3.8 (dd,lH); 3.76 (s,lH); 3.6 (dd,lh); 2.93 
(dd,lH);2.53(bs,lH). 

Example 87 Table 125 compound 15 

The method of example 80 was applied to the diol (Table 101, compound 28) 
(50 mg) using 4-nitrofiuorobenzene (0.2 mL) as the arylating agent to obtain 34 
mg of a crisp foam after chromatography on silica gel using ethyl 
acetate/hexane/methylene chloride 1:1:6. 

Example 8fl Table 125 compound 16 

The methods of example 81 and 82 were applied to compound 15 (Table 125) 
(30 mg) to obtain 21 mg of material after crystallization from ether. *H- 
NMR(CDC1 3 ) d: 8.28 (dd,lH); 7.4-6.9 (8m,8H); 4.87 (s/LH); 3.95 (s,lH); 3.91 (dd,lH); 
3.66 (dd,lh); 2.89 (dd,lH). 

Example 89 4~(chloromethyl)-2-bromothiazo]e 

A suspension of 4-(cMoromethyl)-2-aininothiazole hydrochloride (4.0 g) in 
aqueous hydrobromic acid (48%, 50 mL) was chilled in an ice-salt bath and a 
solution of sodium nitrite (2.0 g) in water (20 mL) was added with stirring over a 
10 min period. The mixture was stirred for 1 h, then the ice bath was removed 
and the mixture was stirred for an additional 3 h. The pH was adjusted to 5 with 
solid sodium bicarbonate and extracted with methylene chloride. The organic 
extracts were evaporated and the residue was chromatographed on silica gel 
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using methylene chloride / hexane 1:1. The elution was followed by TLC using 
the same solvent system and fractions containing the product with Rf= 0.4 were 
evaporated to yield 320 mg of the product. 1 H-NMR(CDCl3) d: 8.78 (s,lH); 4.70 
(s,2H). 

5 

Example 90 Table 125 compound 11 

To a solution of the diol (Table 101, compound 28) in THF (2 mL) and DMSO 
(0.2 mL) was added 60% sodium hydride oil dispersion (50 mg). After stirring for 
5 min, 4-(cMoromethyl)-2-bromothiazole (200 mg) was added. The mixture was 
10 stirred at 55° for 6 h. The mixture was pardoned between ethyl acetate and 
water, the organic layer was evaporated and the residue chroma tographed on 
silica gel using ethyl acetate/cyclohexane 1:2 to afford 150 mg of an oil. 

Example 91 Table 125 compound 12 
15 In a solution of dimethylamine in THF (2 M) was dissolved compound 11 
(Table 125) (50 mg) and the mixture was heated at 200° at 175 psi in a steel bomb 
for 3 h. The mixture was evaporated and the residue chromatographed on silica 
gel using ethyl acetate/hexane 1:1. The fractions containing the product with Rf 

= 0.25 were evaporated to yield 23 mg of product. 

20 

Example 92 Table 125 compound 13 

To a solution of compound 12 (Table 125) in acetone (10 mL) and water (7 
mL) was added, with stirring three portions of oxone ( 150 mg each) every 30 
min. The mixture was stirred an additional 30 min after the last addition and 
25 sodium thiosulfate was added (100 mg). The mixture was evaporated and the 
residue was partiotioned between methylene chloride and water, the organic 
layer was dried over sodium sulfate and evaporated to afford 18 mg of product. 

Example 93 Table 125 compound 14 

30 A solution of compound 13 (Table 125) in trifluoroacetic acid (1.5 mL), 
methanol (0.5 mL) and water (0.1 mL) was heated at 50° for 30 min. The 
mixture was evaporated, the residue was treated with two drops of concentrated 
ammonium hydroxide and evaporated. This residue was chromatographed on 
silica gel using ethyl acetate/methanol 9:1 to afford 9.7 mg of material. *H- 

35 NMRr(CDCl3) d: 7.4-7.2 (m^H); 6.51 (s,lH); 4.94 and 4.65 (2d£H); 4.08 (s,lH); 3.8- 

3.6 (2dd,2H); 357 (s,lH); 3.1 (m,7H). 

Example 94 Table 125 compound 7 

To a solution of the diol (Table 101, compound 28) (300 mg) in THF (3 mL) 
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and DMSO (03 mL) was added 60% sodium hydride oil dispersion (150 mg). 
After stirring for 5 min, 5-(cNoromethyl)-2-chlorothiazole (378 mg) was added. 
The mixture was stirred at 55° for 24 h. Hie mixture was pardoned between 
ethyl acetate and water, the organic layer was evaporated and the residue 
5 chromatographed on silica gel using ethyl acetate /cydohexane 1:2 to affor 193 
mg of an oil. 

Example 95 Table 125 compound 8 

In a solution of dimethylamine in THF (2 M) was dissolved compound 7 
10 (Table 125) (50 mg) and the mixture was heated at 135° at 100 psi in a steel bomb 
for 12 h. The mixture was evaporated and the residue chromatographed on 
gel using ethyl acetate to yield 23 mg of product 



Example 96 Table 125 compound 9 
15 The method of example 92 was applied to compound 8 (Table 125) (30 mg) to 
afford 19 mg of material. 

Example 97 Table 125 compound 10 

The method of example 93 was applied to compound 9 (Table 125) (15 mg) to 
20 afford 92 mg of material !H-NMR:(CDCl3) d: 7.25-6.98 (m,6H); 651 (s,lH); 4.96 
and 4.67 (2d,2H); 3.92 (s,lH); 3.7-35 (2dd / 2H); 3.47 (s,lh); 3.05 (m,7H). 

Example 98 Table 125 compound 18 

The method of example 86 was applied to compound 17 (Table 125) (10 mg) to 
25 afford 75 mg of material. lH-NMR:(CDCl3) d:7.3-6.7 (m,9H); 4.56 (s, 1H); 3.93 
(dd,lH); 3.80 (s,lH); 3.63 (dd,lH); 3.05 (dd,lH). 

Example 99 Table 125 compound 37 

A solution of compound 36 (Table 125) (45 mg) in ethanol (2 mL) was treated 
30 with 10% palladium on carbon (100 mg) and was stirred under 500 psi of 
hydrogen pressure for 14 h. The catalyst was removed by filtration and the 
filtrates were evaporated to yield 42 mg of material. 

Example 100 Table 125 compound 37 
35 The method of example 81 was applied to compound 37 (Table 125) 
(40 mg) to afford 32 mg of material. 

Example 101 Table 125 compound 38 

The method of example 85 was applied to compound 37 (Table 125) (30 mg) to 
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afford 12.5 mg of material after chromatography on silica gel using ethyl 
acetate/heaxane 15. lH-NMR:(CDCl3) d: 7.4-7.2 (m,5H); 4.05 (dd,lH); 3.81 (s,lH); 

3.8-3.6 (m3H); 3.46 (s,lH); 3.09 (dd,lH); 1.75 (se P/ lH); 1.48 (m,2H); 0.94 (2d,6H). 

Sample 102 Table 125 compound 32 

A solution of compound 47 (Table 120) (50 mg) in pyridine (2 mL) was treated 
with trimethylchlorosilane (0.25 mL). The mixture was stirred for 1 h and 
methanesulfonyl chloride (0.1 mL) was added. The mixture was stirred for 3 
hours and concentrated ammonium hydroxide (2 mL) was added. The mixture 
was stirred for 1 h and evaporated. The residue was partitioned between ethyl 
acetate and water and the organic layer was washed with water and brine, 
evaporated, and the residue was chroma tographed on silica gel using ethyl 
acetate/hexane 1:1 to afford 48 mg of material. *H-NMR:(DMSO-d6) d: 9.80 
(s,lH); 7.4-7.0 (mjSH); 4.85 (2d,2H); 3.84 (s,lH); 3.66 (dd,lH); 3.45 (s,lH); 3.01 (s3H); 
2.95 (dd,lH). 

Example 103 Table 125 compound 24 

The methods of example 80,81,83 were applied to the diol (Table 101, 
compound 28) (100 mg) to yield 33 mg of material. lH-NMR:(CDCl3) d: 7.99 
(dd,lH); 7.55 (d,lH); 7.4-7.2 (3m,5H); 6.95 (dd,lH); 5.84 (s,lH); 3.94 (dd,lH); 3.78 
(s,lH); 3.59 (dd,lh); 3.03 (dd,lH); 2.42 (s,3H). 

Example 104 Table 125 compound 31 

The methods of example 80,81,83 were applied to the diol (Table 101, 
compound 28) (100 mg) to yield 17 mg of material. lH-NMR:(CDCl3) d: 7.62 
(dd,lH); 7.4-7.2 (3m,6H); 6.87 (dd,lH); 5.62 (s,lH); 3.88 (dd,lH); 3.76 (s,lH); 3.58 
(dd,lh); 3.09 (dd,lH); 2.46 (s,3H). 

Example 105 Table 125 compound 35 

The methods of example 80,81,83 were applied to the diol (Table 101, 
compound 28) (100 mg) to yield 21 mg of material. lH-NMR:(CDCl3) d: 8.04 
(dd,lH); 7.4-7.2 (3m,6H); 6.90 (bs,lH); 5.48 (s,lH); 3.93 (dd,lH); 3.80 (s,lH); 3.61 
(dd,lh); 3.07 (dd,lH); 2.42 (s,3H). 
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Table 25 



J Table/Compound 


Apparent Enzyme IC50 


1 CeU Culture IC50 | 


J 107/2 




1 N/T 1 


107/3 


++ 


1 N/T 1 


107/4 


++ 


1 + 1 


107/5 


+++ 


+ J 


107/8 




N/T 


107/10 


+ + 


N/T 


107/12 


++ 


N/T 


107/13 


+ 1 


N/T 


107/15 


+ + 1 


N/T 


108/3 


+ + 1 


++ 


108/4 


+++ 1 


+++ J 


1 108/5 1 


+++ 


++ + 


1 108/17 1 


N/T 


++ 1 
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Table 25 (continued) 



Table/Compound 


Apparent Enzyme IC50 


Cell Culture IC50 


108/17 


++ 


N/T 


108/18 


+++ 


+ 


» 

108/21 


+++ 


+++ 


108/27 


+ 


+ 


108/31 


+++ 


++ 


108/34 


+++ 


++ 


108/35 


+++ 


++ 


120/2 


+++ 


+ 


120/3 


+++ 


+ 


102/4 


+++ 


+++ 


120/8 


+++ 


++ 


120/9 


+++ 


++ 


120/15 


+++ 


+++ 


120/16 


+++ 


+++ 


120/19 


+++ 


N/T 


120/22 


+++ 


+ 



MO 
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Table 25 (continued) 



Table/Compound 


Apparent Enzyme IC50 


1 Cell Culture IC50 | 


120/25 


+«-+ 


+++ 


120/28 


+++ 


N/T 


120/31 


+++ 


L +++ 


120/34 


+++ 


+++ | 


120/37 


+ + + 


N/T 


120/40 


+ + + 


N/T 


120/41 


+ + + J 


N/T 


120/44 


+ + + J 


+++ 


120/45 


+ + + J 


+++ J 


120/46 1 


+ + + J 


+++ 1 
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Table 25 (continued) 



Table/Compound 


Apparent Enzyme IC50 


Cell Culture IC50 


125/14 


+++ 


N/T 


125/17 


+++ 


+++ 


125/21 


+ + 


N/T 


125/27 


+++ 


N/T 


125/28 


+++ 


+++ 


128/31 


+ 


N/T 


128/35 


+ 


N/T 
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What is Claimpd is: 

1. A composition comprising a compound of the formula: 




5 

wherein: 

Y is independently -O-, -S-, -SO, -SO2-, -N(Rih -N(Ri)-S02-, -N(Ri)-CO, 
or -OSO2-; 

E and U are independently H, or -(CRiRi) m i-Wi, with the proviso that at 
10 least one of E and U is -(CRiRi)mi-Wi; 

G and T are independently -(CRlRl)ml-Wi, C r 
-(CRiRi) m i-C(Ri)(Wi)(W2), with the provisos that: 

when E is -(CRlRl)ml-Wi, then G is -(CRiRi) m i-Wi; 
when U is -(CRlRl)ml-Wl, then T is -(CRiRi) m i-Wi; and G and T may 
15 be the same or different; 

J and L are independently H, N3, -OR2, -N(R2)(R2), or -N(R2)(R3), 
wherein R2 is H, or PRT, with the proviso that at least one of J and L is -OR2, or J 

and L are taken together to form an epoxide, or a cyclic protecting group; 
Wi is W2 or W3; 

20 W2 is carbocycle or heterocyde, with the proviso that each W2 is 

independently substituted with 0 to 3 R5 groups; 

W3 is alkyl, alkenyl, or alkynyl, with the proviso that each W3 is 
independently substituted with 0 to 3 R$ groups; 

Rl is R3 or R6; 
25 R3 is H or R4; 

R4 is alkyl; 

R5 is R6, or R7, with the proviso that each R7 is independently substituted 
with 0 to 3 R6 groups; 

R6 is -©-(antigenic polypeptide), -N(R3)-{antigenic polypeptide), -C(0)0 
30 (antigenic polypeptide), -C(0)N(R3Hantigenic polypeptide), -S-(antigenic 
polypeptide), -S-S<antigenic polypeptide), -O-flabel), -N(R3)-<label), -C(0)0 
(label), -C(0)N(R3Mlabel), ~S-(label), -S-S-(label), F, CI, Br, I, -CN, N3, -NO2, OR3, 
-OPRT, -OC(0)R 4/ =Q, -N(R3)(R3), -N(R3)(PRT), -N(PRT) 2 , -N(R3)-C(0)R4, 
=N(R3), =N(PRT), -N(OR3)(R3), -N(OPRT)(R3), -N(OR3)(PRT), -N(OPRT)(R3), 

35 -N(N(R3)(R3))(R3), -N(N(PRT)(R 3 ))(R3), -N(N(R3)(R3))(PRT), 

333 
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-N(N(PRT)(PRT))(R3), -N(N(PRT)(R3))(PRT), -N(N(PRT)(PRD)<PRT), -N(R3)- 
C(N(R3))(N(R3)2), -N(PRTK(N(R3))(N(R3)2), -N(R3)-C(N(PRT))(N(R3)2), 
-N(R3)-C(N(R3))(N(R3)(PRT)), -N(PR1>C(N(PRT))(N(R3)2), -N(PR1> 
C(N(R3))(N(R3)(PRT)), -N(R3)-C(N(PRT)KN(R3)(PRT)), -N(R3)- 

5 C(N(R3))(N(PRT)2), -N(PRTK(N(PRT))(N(R3)(PRT)), -N(PRT> 

C(N(R3))(N(PRT)2), -N(R3)-C(N(PRT))(N(PRT)2), -N(PRTK(N(PRT))(N(PRT)2), 
^C(NR3)(N(R3)2), -C(N(R3))(N(R3KPRT)), -C(NPRT)(N(R3)2), 
-C(N(PRT))(N(R3)(PRT)), -C(N(R3))(N(PRT) 2 ), -C(N(PRT))(N(PRT)2), -SR3, 
-S(PRT), =S, -S(0)-R3, -S(0>OR3, -S(0)-OPRT, -0-S(0)-R3, -S(0)2-R3, -S(0)2-OR3, 

10 -S(0)2-OPRT, -0-S(0)2-R3, -C(OPR3, -C(OpPRT, -C(0)N(R3)2, 

-C(0)N(R3)(PRT), -C(0)N(PRT)2, -C(S)N(R3)2, -C(S)N(R3)(PRT), -C(S)N(PRT) 2 , 
-N(R3)-S(0)2-R3, -N(PRT)-S(0)2-R3, -S(0)2-N(R3)-R3, -S(0)2-N(PR"T>R3 / 
carbocyde, or heterocyde; 

R7 is alkyl, alkenyl, or alkynyl; 

15 each ml is independendy an integer from 0 to 3; and 

with the proviso that the compound, taken as a whole, contains 0 to 16 R6 
groups, and that each E, G, T, and U, taken individually, contain 0 to 8 R6 

groups. 

20 2. The composition of Claim 1 wherein each Y is -O 

3. The composition of Claim 1 wherein G and T independently are 
-(CRiRi)ml-W2. 

25 4. The composition of Claim 1 wherein G and T independently are 
-(CR 3 R3)ml-W2. 

5. The composition of Claim 1 wherein E and U independently are 
-<CRlRl)ml-W2. 

30 J , 

6. The composition of Claim 1 wherein E and U independently are 

-(CR3R3)ml-W2. 

7. The composition of Claim 1 wherein E and U independently are 
35 -(CRlRl)ml-Wi; and T and G independendy are -(CRlRl)ml-Wi. 

8. The composition of Claim 1 wherein E and U independently are 
-(CR3R3)ml-Wi; and T and G independendy are -(CR3R3)ml-Wi. 

40 9. The composition of Claim 1 wherein E and U independently are 
-{CRiRi)ml-W2; and T and G independendy are -(CRlRl)ml-W2- 
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10. The composition of Claim 1 wherein E and U independently are 
-(CR3R3) m i-W2; and T and G independently are -<CR3R3) m i-W2. 

11. The composition of Claim 1 wherein one of E and 0 is H and the other 
is -(CRiRiJmi-Wi; and T and G independently are -(CRiRi)mi-Wi. 

12. The composition of Claim 1 wherein one of E and U is H and the other 
is -(CR3R3)mi-Wi; and T and G independently are -(CRaRaJmi-Wi. 

13. The composition of Claim 1 wherein one of E and U is H and the other 
is -{CRlRl)ml-W2; and T and G independendy are -(CRiRi) m i-W2. 

14. The composition of Claim 1 wherein one of E and U is H and the other 
is -(CR3R3) m i-W2; and T and G independently are -(CR3R3) m i-W2. 

15. The composition of Claim 1 wherein one of E and U is H and the other 
is -(CRlRi)ml-Wi; and with the proviso that: 

when E is H, G is -(CRiRi) m i-C(Ri)(Wi)(W2), 
when E is -(CRiRi)nii-Wi, G is -(CRlRi)ml-Wi, 
when U is H, T is -(CRlRi)ml-C(Rl)(Wi)(W2), and 
when U is -(CRiRiJmi-Wi, T is -(CRiRi) m i-Wi. 

16. The composition of Claim 1 wherein one of E and U is H and the other 
is -(CR3R3)ml-Wi; and with the proviso that: 

when E is H, G is -(CRiRihni-QRiJfWi)^), 
when E is -(CR3R3)ml-Wi, G is -(CRiRi) m i-Wi, 
when U is H, T is -(CRiRi) m i-C(Ri)(Wi)(W2), and 
when U is -(CR3R3)ml-Wi, T is -(CRiRi)mi-Wi. 

17. The composition of Claim 1 wherein one of E and U is H and the other 
is -(CRiRi)ml-W2; and with the proviso that: 

when E is H, G is -(CRiRi) m i-C(Ri)(Wi)(W2), 
when E is -(CRiRi) m i-W2, G is -(CRlRl)ml-Wi, 
when U is H, T is -(CRiRi) m l-C(Rl)(Wi)(W2), and 
when U is -(CRiRi) m i-W2, T is -(CRiRi)mi-Wi. 
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18. The composition of Claim 1 wherein one of E and U is H and the other 
is -{CR3R3)ml-W2; and with the proviso that 

when E is H, G is KCRlRl)ml-C(Rl)(Wi)(W2), 
when E is -<CR3R3)ml-W 2 , G is -<CRiRi) m i-Wi, 



when U is -(CR3R3)ml-W2, T is -(CRiRi)ml-Wi. 
19. The composition of Claim 1 wherein the compound is of the formula: 



20. The composition of Claim 1 wherein J and L are OH. 

21. The composition of Claim 1 wherein one of J and L is -OH and the 
other is H. 

15 

22. The composition of Claim 1 wherein one of J and L is -OH and the 
other is -NH 2 . 

23. The composition of Claim 1 wherein J and L are taken together to 
20 form 



5 



when U is H, T is -<CRiRi) m i-C(Ri)(Wi)(W 2 ), and 




10 
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27. A method of inhibiting the activity of HIV protease comprising 
contacting the protease with an HTV-inhibitory effective amount of the 
composition of Claim 1. 

5 28. The composition of Claim 1 wherein R$ is -O-Omtigenic polypeptide), 
-N(R3)-(antigenic polypeptide), -C(0)0(antigenic polypeptide), -C(0)N(R3)- 
(antigenic polypeptide), -S-(antigenic polypeptide), -S-S-(antigenic polypeptide), 
F, Q, Br, I, -CN, N3, -NO2, -OR3, -OPRT, -OC(0)R4, =a -N(R3)(R3)/ 
-N(R3)(PRT), -N(PRT)2, -N(R3)-C(0)R4, =N(R3), =N(PRT), -N(OR3)(R3), 

10 -N(OPRT)(R3), -N(OR3)(PRT), -N(OPRT)(R3), -N(N(R3)(R3))(R3), 
-N(N(PRT)(R3))(R3), -N(N(R3)(R3))(PRT), -N(N(PRT)(PRT))(R3), 
-N(N(PRT)(R3)KPRT), -N(N(PRT)(PRT))(PRT), -N(R3)-C(N(R3))(N(R3)2), 
-N(PRT)-C(N(R3))(N(R3)2), -N(R3)-C(N(PRT))(N(R3)2), -N(R3)- 
C(N(R3))(N(R3)(PRT)), -N(PRT)-C(N(PRT))(N(R3)2), -N(PRT)- 

15 C(N(R3))(N(R3)(PRT)), -N(R3)-C(N(PRT))(N(R 3 )(PRT)), -N(R3)- 
C(N(R3))(N(PRT)2), -N(PRTK(N(PRT))(N(R3)(PRT)), -N(PRT)- 
C(N(R3))(N(PRT)2), -N(R3)-C(N(PRT))(N(PRT)2), -N(PRTK(N(PRT))(N(PRT)2), 

-C(NR3)(N(R3)2), -C(N(R3))(N(R3)(PRT)), -C(NPRT)(N(R3)2), 
-C(N(PRT))(N(R3)(PRT)), -C(N(R3))(N(PRT)2), -C(N(PRT))(N(PRT)2), -SR3, 
20 -S(PRT), =S, -S(0)-R3, -S(0)-OR3, -S(0)-OPRT, -0-S(0)-R3, -S(0)2-R3, -S(0)2-OR3, 
-S(0)2-OPRT, -0-S(0)2-R3, -C(OpR3, -C(0)OPRT, -C(0)N(R3) 2 , 
-C(0)N(R3)(PRT), -C(0)N(PRT)2, -C(S)N(R3) 2 , -C(S)N(R3)(PRT), -C(S)N(PRT) 2 , 
-N(R3)-S(0)2-R3, -N(PRT)-S(0)2-R3. -S(0)2-N(R3)-R3, -S(0)2-N(PRT)-R3, 
carbocyde, or heterocycle. 

25 

29. The composition of Claim 1 wherein R6 is F, CI, Br, I, -CN, N3, -NO2, 
-OR3, -OPRT, 0-C(0)R4, =0, -N(R3)(R3), -N(R3)(PRT), -N(PRT)2, -N(R3)- 
C(0)R4, =N(R3), =N(PRT), -N(OR3XR3), -N(OPRT)(R3), -N(OR3)(PRT), 
-N(OPRT)(R3), -N(N(R3)(R3))(R3), -N(N(PRT)(R3))(R3), -N(N(R3)(R3))(PRT), 

30 -N(N(PRT)(PRT))(R3), -N(N(PRT)(R3))(PRT), -N(N(PRT)(PRT))(PRT), -N(R3)- 
C(N(R3))(N(R3)2), -N(PRT)-C(N(R3))(N(R3)2), -N(R3)-C(N(PRT))(N(R3)2), 
-N(R3)-C(N(R3))(N(R3)(PRT)), -N(PRT)-C(N(PRT))(N(R3)2), -N(PRT> 
C(N(R3))(N(R3)(PRT)), -N(R3)-C(N(PRT))(N(R3)(PRT)), -N(R3)- 
C(N(R 3 ))(N(PRT)2), -N(PRT)-C(N(PRT))(N(R3)(PRT)), -N(PRT> 

35 C(N(R3))(N(PRT) 2 ), -N(R3)-C(N(PRT))(N(PRT) 2 ), -N(PRTK(N(PRT))(N(PRT) 2 ), 
-C(NR3)(N(R3)2), -C(N(R3))(N(R3)(PRT)), -C(NPRT)(N(R3)2), 
-C(N(PRT))(N(R 3 )(PRT)), -C(N(R3))(N(PRT) 2 ), -C(N(PRT))(N(PRT)2), -SR3, 
-S(PRT), =6, -S(0)-R3, -S(OK)R3, -S(0)-OPRT, -0-S(0)-R3, -S(0)2-R3, -S(0)2-OR3, 
-S(0) 2 -OPRT, -OS(0)2-R3. -C(0)OR3, -C(0)OPRT, -C(0)N(R3)2, 
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-C(0)N(R3)(PRT), -C(0)N(PRT)2, -C(S)N(R3)2, -C(S)N(R3)(PRT), -C(S)N(PRT)2, 
-N(R3)-S(0)2-R3, -N(PRT)-S(0)2-R3, -S(0)2-N(R3)-R3, -S(0)2-N(PRT)-R3, 
caibocyde, or heterocycle. 

5 30. The composition of Claim 1 wherein R6 is F, Q, Br, I, -CN, N3, -NO2, 
-OR3, -OC(0)R4, =0, -N(R3)(R3), -N(R3K(0)R4, =N(R3), -N(OR3)(R3), 
-N(N(R3)(R3))(R3), -N(R3)-C(N(R3))(N(R3)2), -C(NR3)(N(R3)2), -SR3, =S, -S(0)- 
R3, -S(0)-OR3, 0-S(0)-R3, -S(0)2-R3, -S(0)2-OR3, -0-S(0)2-R3, -C(0)0R3, 
-C(0)N(R3)2/ -C(S)N(R3)2, -N(R3)-S(0)2-R3, -S(0)2-N(R3)-R3, carbocyde, or 
10 heterocyde. 

31. The composition of Claim 1 wherein R6 is F, CI, Br, I, -CN, N3, -NO2, 
-OH, -OC(0)R4, =0, -N(H)(H), -N(H)-C(0)R4, =N(H) / -N(OH)(H), 
-N(N(H)(H))(H), ^^(NCH))^), -C(NH)(N(H)2), -SH, =S, -S(0)-H, -S(0)- 

15 OH, 0-S(0)-H, -S(0)2-H, -S(0)2-0H, -0-S(0)2-H, <T(0)OH, -C(0)N(H)2, 
-C(S)N(H)2, -N(H)~S(0)2-H, or -S(0)2-N(H)-H. 

32. The composition of Claim 1 wherein J and L are independently H, N3, 
-OH, -N(HXH), or -N(H)(R3), with the proviso that at least one of J and L is -OH, 

20 or J and L are taken together to form an epoxide, or a cyclic protecting group for a 
1,2-diol function. 

33. The composition of Claim 1 wherein J and L are independently H, N3, 
-OH, -N(H)(H), or -N(H)(R3), with the proviso that at least one of J and L is -OH. 

25 34. The composition of Claim 1 wherein the compound, taken as a whole, 
contains 0 to 12 groups, and that each E, G, T, and U, taken individually, 
contain 0 to 6 R$ groups. 

35. The composition of Claim 1 wherein the compound, taken as a whole, 
contains 0 to 8 R6 groups, and that each E, G, T, and U, taken individually, 

30 contain 0 to 4 Rf> groups. 

36. The composition of Claim 1 wherein the compound, taken as a whole, 
contains 0 to 6 R£ groups, and that each E, G, T, and U, taken individually, 
contain 0 to 3 R6 groups. 
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